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CHAPTER 1
General introduction
Chapter 1
Challenges in an aging society
Increased aging of the society is common in many countries. In The Netherlands, the
proportion of people aged 65 years and over increased from 7.7 to 14.3% between
1950 and 2006, and is expected to rise to 23.6% in 2050.1 In addition, the life
expectancy at birth increased from 70.3 to 77.6 years for men and from 72.6 to 81.7
years for women between 1950 and 2006. A subsequent gradual increase to 81.5
and 84.2 years for men and women, respectively, is estimated until the year 2050.1
Yet, life expectancy is no indicator for the years one lives in good health; these years
are indicated by the healthy life expectancy. Fortunately, an increase in healthy life
expectancy, in which health is reflected by self-rated general health, is shown over
time.2 This might be explained by effective health care and prevention strategies,
including those that facilitate self-management of diseases and functional limitations
in order to prevent disability and to enhance independent living and quality of life.
Despite these encouraging findings regarding increased healthy life expectancy, a
substantial increase of most physical and mental diseases, and functional limitations
is estimated due to the increased aging of the society and the commonness of
morbidity and co-morbidity in older people.3 4 This implies that during the next
decades our aging society will increasingly be challenged by health concerns prevalent
in older populations.
Falls are a major health concern in older populations and require effective
prevention.5-9 In western societies, approximately one-third of the community-living
people aged 65 years or older falls at least once a year;10-13 this number increases with
age.14-17 Although most falls do not result in serious injuries,17-19 falls are a major
cause of worldwide disability-adjusted life years, which indicates burdened and lost
life years due to disability and premature mortality.20 Common fall-related
consequences include injuries,18 21-23 decreased physical functioning or activities of
daily life,23-26 loss of independence,27 increased health care utilisation23 28 and
mortality.21 Besides these, falls can have other consequences as well, such as fear of
falling and avoidance of activities due to fear of falling, which are frequently reported
psychosocial and behavioural consequences of falls.10 25 29 Given these consequences
and their associated costs, numerous strategies aimed at preventing falls have been
evaluated as illustrated in several reviews of the literature.6 7 9
Although fear of falling was initially solely considered a consequence of a recent
fall, along with associated avoidance of activity, this fear is currently considered a
health concern that deserves distinct attention.30 In general, about 50% of the
community-living older people report fear of falling10 25 29-43 and this fear showed to
be prevalent in non-fallers as well.29 30 44-46 This implies that, compared to falls, fear
of falling is a more widespread concern.44 In addition, about 40% of the community-
living older people report avoidance of activities due to this fear of falling.10 29 36 41
These prevalence rates and the adverse consequences, like decreased physical,
psychological and social functioning,32 45 47 associated with fear of falling and
avoidance behaviour justify distinctive prevention strategies aimed at managing these
concerns about falling. In the international literature, however, very little attention has
been paid to the management of fear of falling and associated avoidance of activity
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as specific challenges in an aging society. For that reason, the main subject of this
thesis is managing fear of falling and associated avoidance of activity in community-
living older people.
Definitions
Fall-related psychological and behavioural consequences have initially been identified
as an intense fear or a fear causing specific phobic behaviour in older people who
received psychiatric care,48 or medical or rehabilitative care after a fall.49 50 Despite the
absence of physical causes, these patients showed a hesitancy and irregularity in
mobility and were inclined to seek support in nearby objects.49 Medical-oriented
concepts such as post-fall syndrome49 and ptophobia50 were then applied to describe
this fear. During the past two decades more attention has been paid to fall-related
psychological aspects in older people. Currently, the concept of fear of falling is
commonly applied; yet, other psychological concepts related to falls or performing
safe behaviour are applied as well, including worry about falling, concern about
falling, or self-efficacy or confidence to perform activities without falling or losing
balance.51-53 This is reflected in a systematic review on measures that assess psychological
outcomes related to falls.54
Tinetti and Powell defined fear of falling as “a lasting concern about falling that
leads to an individual avoiding activities that he/she remains capable of performing”.55
In this thesis we elaborated on this definition and, unless stated otherwise, fear of
falling or being afraid of falling refers to a concern about falling; all three terms are
considered equivalent. Associated avoidance of activity refers to avoiding activities,
which one is still capable of performing, due to this concern of falling. A fall is defined
as an event that results in a person coming to rest inadvertently on the ground or
lower level.56 This thesis is aimed at community-living older people. Unless stated
otherwise, community-living older people are defined as people 70 years of age or
older who live independently in the community. People who independently live in
sheltered accommodations are considered community-living; people living in care
facilities, such as nursing homes, are not considered community-living.
Fear of falling and associated avoidance of activity
Fear of falling and associated avoidance of activity are common in older people.
Despite observed hesitance to discuss fear of falling,33 57 about 50% of the community-
living older people report fear of falling (range 20 to 85%)10 25 29-43 and about 40%
report avoidance of activities due to fear of falling (range 15 to 55%).10 29 36 41
Community-living older people not only ranked the fear of falling and related injury
highest compared to other fears, such as the fear to experience serious health
problems or financial distress, but also ranked the odds of such a fall occurring and
the frequency of thinking of this event highest.29 This underscores the commonness
of fear of falling. Yet, little is known about the development of fear of falling. Given
that fear of falling is not solely reported by fallers, factors associated with aging, such
12
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as frailty and impaired vision, general anxiety or knowing someone who has sustained
a serious fall, might be initiators of fear of falling as well. This fear might also be
dictated by people’s perceptions, for instance on falls. Research showed that older
people perceive falls as a sign of weakness and frailty preceding loss of independence38
58 or experience it as psychosocially damaging, for example by feelings of foolishness.38
With regard to fear of falling, falls and quality of life, older people tend to exercise
precaution on the one hand and strive for independence in daily life on the other.59
Throughout this continuous balancing act, maintaining appropriate levels of fear of
falling with respect to the performance of particular physical activities is essential
because inappropriate levels of fear may lead to self-imposed restrictions of activity.
Two decades ago Vellas and colleagues suggested that fear of falling might aggravate
and accelerate the process of aging by initiating or contributing to a debilitating spiral
of loss of confidence and reduced activity, which may lead to loss of independence.60
Findings of subsequent studies have strengthened this suggestion. Fear of falling or
related concepts showed to be associated with a variety of adverse factors, including
depressive symptoms,32 35 47 general anxiety,34 47 61 neuroticism,62 decreased satisfaction
with life,32 avoidance of activity,38 decreased social29 32 45 and physical functioning,32 39
45 61 63 poor health,30 62 increased frailty,25 32 35 44 46 64 falls,13 32 33 36 39 40 43 62 65 66
decreased ability to manage falls,61 reduced quality of life30 32 39 67 and increased
institutionalisation.30 Although less extensively studied, similar factors have shown to
be associated with avoidance of activity due to fear of falling: depressive symptoms,37
decreased physical functioning,37 68 69 increased frailty65 68 and falls.37 65 Research also
showed that, if untreated, fear of falling is likely a persistent concern in older people.36
70 Obviously, the adverse consequences of fear of falling and associated avoidance of
activity will affect public expenditure as health care utilisation increases.
The aforementioned indicates that, generally, fear of falling is not a fear, which
during the course of time diminishes or is easily managed by older people themselves.
In contrast, older people may be reluctant to seek support as they are hesitant to
discuss fear of falling33 57 or accept fear of falling as part of the process of aging.71
Overall, these findings are further warranty for the development of strategies to
prevent inappropriate levels of fear of falling and unnecessary avoidance of activity in
community-living older people.
Managing fear of falling and avoidance of activity
Due to the broad variety of factors associated with fear of falling and associated
avoidance of activity, the approach to manage this fear and avoidance by addressing
multiple factors, i.e. physical, psychological and social factors, is widely acknowledged.35
45 61 72-74 However, only a few prevention strategies aimed at managing fear of falling
and avoidance of activity in community-living older people have been developed and
thoroughly evaluated. In 1998 two research groups reported on different interventions
aimed at reducing fear of falling and increasing physical activity. Brouwer and
colleagues evaluated an education and an activity programme of 8 weekly sessions of
1 hour and showed statistically significant reductions in fear of falling, as well as a
13
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tendency of increased physical activity for both programmes.73 A methodological
limitation of this study is the lack of a control group, which is imperative to control
for unknown or unmeasured confounders. A randomised controlled trial has been
performed by Tennstedt and colleagues in Boston who evaluated a cognitive
behavioural intervention called ‘A Matter of Balance’.75 During this group intervention
of eight sessions held twice a week multiple factors were addressed, for instance
beliefs on falls, physical activity and safe behaviour. Compliers with this intervention
showed short-term and long-term statistically significant improvements in falls self-
efficacy, a concept related to fear of falling, and mobility.
More recently, while the studies presented in this thesis were in progress, the
results of two randomised controlled trials evaluating interventions aimed at reducing
fear of falling have been published. First, in 2004 Clemson and colleagues reported
statistically significant effects for the intervention group on fear of falling after
participation in a multifactorial group intervention.76 This intervention comprised eight
sessions of 2 hours in which home and environment safety, medication management,
vision screening and physical exercises were addressed. Yet, no favourable effects
were shown regarding increased activity. Second, in 2006 Zhang and colleagues
published results of an intense intervention of 8 weeks with daily sessions of 1 hour
during which simplified tai chi exercises were performed.77 The intervention group
improved significantly regarding fear of falling, balance and flexibility. Data on daily
activities were not reported.
Findings of these aforementioned trials, which evaluated appropriate interventions,
further underscore the importance of managing fear of falling and avoidance of
activity by including multiple factors in the intervention. Although imperative for
developing strategies to successfully manage fear of falling and associated avoidance
of activity, information on modifiable factors that might be important contributors to
such management is limited. The research group in Boston has identified factors in
prior studies, which were subsequently incorporated in the intervention protocol of
the cognitive behavioural intervention aimed at reducing fear of falling and increasing
activity. These factors included talking about falls, maladaptive ideas regarding fear of
falling, falls and physical activity, awareness of the problem and possible adaptation
strategies, perceived control over falling, perceived ability to manage falls,
assertiveness, environmental safety, risk-taking behaviour, social activity and physical
fitness.29 33 61 71 Due to the favourable outcomes of their randomised controlled trial75
and their well-founded intervention by means of cognitive behavioural strategies,78
application of this intervention elsewhere seems promising.
Studies in The Netherlands
Not until recently fear of falling and associated avoidance of activity in community-living
older people received little attention in Dutch research. In varying extent of interest for
fear of falling, research papers have addressed related aspects, including the prevalence
of fear of falling,42 43 79-81 the association, or lack of association, with other factors, such
as compliance to hip protector use,13 23 43 66 79 82 the assessment of fear of falling or a
related psychological concept,83-85 and its reduction after participation in a 5-week
14
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exercise programme.86 In by far the most of these studies avoidance of activity due to
fear of falling has not been addressed. Moreover, in The Netherlands a prevention
strategy to help older people to manage this fear and avoidance behaviour is lacking.
Objectives of this thesis
The main objective of this thesis is to evaluate a cognitive behavioural intervention,
based on the intervention developed by Tennstedt and colleagues, aimed at reducing
fear of falling and associated avoidance of activity in community-living older people
in the Dutch context.75 However, little is known about fear of falling and associated
avoidance of activity in Dutch older people and potential relevant interventions for
reducing fear of falling. Hence, the three objectives of this thesis are:
1. to study the prevalence and correlates of fear of falling and associated avoidance
of activity in community-living older people in The Netherlands;
2. to obtain insight into the international literature on interventions that reduce fear
of falling in community-living older people;
3. to evaluate a cognitive behavioural intervention aimed at reducing fear of falling and
associated avoidance of activity in community-living older people in The Netherlands. 
Findings may lead to awareness regarding fear of falling and associated avoidance of
activity in Dutch older people and improved recognition of these concerns about falls
in this population. In addition, the findings will contribute to a better understanding
of interventions that reduce fear of falling and, in particular, of a cognitive behavioural
intervention aimed at reducing fear of falling and associated avoidance of activity in
community-living older people in The Netherlands.
Outline of this thesis
The objectives of this thesis are addressed in the different chapters of this thesis. In
Chapter 2 and 3 the first and second objective, respectively, are addressed. The
subsequent part of this thesis, i.e. Chapters 4 till 8, reports on the evaluation of the
cognitive behavioural intervention in Dutch community-living older people.
In Chapter 2 the prevalence of fear of falling and associated avoidance of activity
in community-living older people in The Netherlands is described. Additionally,
associations between several socio-demographic and health-related variables and fear
of falling and associated avoidance of activity are presented. Data of this cross-
sectional study among 4,031 participants was collected during the procedure in which
Dutch community-living older people were selected for the trial evaluating the
cognitive behavioural intervention.
Chapter 3 presents the findings of a systematic review on interventions to reduce
fear of falling in community-living older people. In addition to the effects of the
interventions on fear of falling, data on the methodological quality of the 19 included
randomised controlled trials and data on the process characteristics regarding the
interventions are presented.
15
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Chapter 4 provides insight into the development process of a Dutch version of an
American cognitive behavioural intervention aimed at reducing fear of falling and
associated avoidance of activity in community-living older people. Activities undertaken
during the development process to facilitate successful implementation of this
intervention in a new setting are presented in detail.
The design of the randomised controlled trial that evaluated the aforementioned
intervention is described in Chapter 5. Information is provided on the inclusion of
participants, the procedure of randomisation, the intervention and the data collection.
In Chapter 6 the outcomes of the process evaluation that was performed alongside
the randomised controlled trial are described. Data was collected from 168 participants
and 6 facilitators of the intervention and addressed the performance according to
protocol, participants’ attendance, participants’ adherence, and the opinion of the
participants and facilitators regarding the intervention.
Chapter 7 reports on the effects of the Dutch cognitive behavioural intervention
on fear of falling, avoidance of activity, perceived control over falling, daily activity and
several other outcomes. Intervention effects directly after the intervention, and at 6
and 12 months after the intervention are presented. 
In Chapter 8 the mediating effects of eight psychosocial factors on trajectories of
fear of falling and daily activity in the cognitive behavioural intervention are reported.
The potential mediators comprised control beliefs, self-efficacy beliefs, outcome
expectations and social interactions. Data of the mediators and the outcome measures
were assessed before the intervention, directly after the intervention, and at 6 and 12
months after the intervention and as such incorporated in the analyses. 
Chapter 9, the final chapter of this thesis, presents a general discussion with
respect to the main findings, and strengths and limitations of the presented studies.
Implications for practice and future research are provided.
Chapter 1
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of community-living older people
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Abstract
Introduction Little is known about prevalence rates and correlates of fear of falling
and avoidance of activity due to fear of falling in the general population of community-
living older people.
Objective To assess prevalence rates and study correlates of fear of falling and
avoidance of activity due to fear of falling in this population.
Study design and population Cross-sectional study in 4,031 community-living people
aged ≥ 70 years.
Results Fear of falling was reported by 54.3% and associated avoidance of activity by
37.9% of our population. Variables independently associated with fear of falling
were: higher age (≥ 80 years: Odds Ratio (OR) = 1.79; 95% Confidence Interval (CI)
= 1.49-2.16), female gender (OR = 3.23; 95% CI = 2.76-3.79), poor perceived general
health (OR = 6.93; 95% CI = 4.70-10.21) and multiple falls (OR = 5.72; 95% CI =
4.40-7.43). Higher age (≥ 80 years: OR = 1.92; 95% CI = 1.59-2.32), poor perceived
general health (OR = 11.91; 95% CI = 8.38-16.95) and multiple falls (OR = 4.64; 95%
CI = 3.73-5.76) were also independently associated with avoidance of activity. 
Conclusions Fear of falling and avoidance of activities due to fear of falling were highly
prevalent in our sample of community-living older people. Particularly, poor perceived
general health showed a strong, independent association with both fear of falling and
related avoidance of activity. Findings of our study may help health care professionals
to identify people eligible for interventions aimed at reducing fear of falling and
activity restriction.
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Introduction
Fear of falling and avoidance of activity due to fear of falling are common in older
people, both in fallers and non-fallers.1 2 3 In community-living older people, prevalence
rates for fear of falling range from 20 to 85%1-15 and from 15 to 55%1 2 10 15 for
associated avoidance of activity. Fear of falling and associated avoidance of activity
may lead to adverse consequences, like functional decline,7 restriction of social
participation,2 decreased quality of life,3 7 and increased risk of falling10 and
institutionalisation.7 Fear of falling is suggested to be a potential health problem of
equal importance to a fall7 and may also affect society as health care utilisation and
costs increase. This underlines the need to study the prevalence of fear of falling and
associated avoidance of activity, and to identify those fearful and avoidant older
people in order to facilitate recommendation of prevention strategies. 
Current literature on fear of falling and associated avoidance of activity shows
several limitations. First, prevalence rates are often based on samples of community-
living older people, yet, most of these samples do not represent the general population
of community-living older people.2 6 14-16 In addition, in most studies prevalence
according to subgroups could not be studied due to relatively small subgroups.
Second, factors independently related to fear of falling and particularly for avoidance
of activity due to fear of falling are understudied. To identify the appropriate population
for prevention strategies knowledge of these factors is important.
This cross-sectional study was performed in a random sample of the general
population of community-living older people in The Netherlands and aimed to: (a)
assess the prevalence of fear of falling and avoidance of activity due to fear of falling
and (b) study correlates of fear of falling and avoidance of activity due to this fear.
Methods
Study participants were older people living in two urban areas in The Netherlands.
Between November 2002 and July 2003, local municipal registry offices selected a
random sample of 7,431 community-living people aged ≥ 70 years. Selected persons
received a short, posted questionnaire. If the questionnaire was not returned in a
fortnight, a reminder to return the questionnaire was sent. This study was approved by
the Medical Ethics Committee of Maastricht University/Academic Hospital Maastricht.17
The questionnaire assessed fear of falling (“Are you afraid of falling?”) and
associated avoidance of activity (“Do you avoid certain activities due to fear of
falling?”). Participants indicated the frequency (never, almost never, sometimes, often
or very often) of experiencing this fear or avoiding activities. For the analyses in which
fear of falling and associated avoidance of activity (as of here called avoidance of
activity) were applied as dependent variables, this frequency was dichotomised
(sometimes, often and very often versus almost never and never). In addition, several
socio-demographic and health-related variables were assessed: age (aged 70 to 74,
75 to 79 or ≥ 80 years), gender (male and female), living situation (alone and not
alone), educational level based on completed education and completed professional
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courses during lifetime (low, middle and high),18 19 perceived general health (good,
fair and poor)20 21 and falls in the past 6 months (never, once and more than once).
Statistical methods
To test for differences in age and gender between non-responders and responders to
the questionnaire, the Mann-Whitney test statistic and chi-square test, respectively,
were used. Next, two sets of univariate analyses were performed using chi-square
tests. First, analyses were performed to identify associations between fear of falling
and socio-demographic and health-related variables. Second, similar analyses were
performed with avoidance of activity instead of fear of falling. Lastly, three series of
multivariate logistic regression analyses were performed. First, an analysis was
performed to test which of the socio-demographic and health-related variables was
independently associated with fear of falling (model 1). Second, a similar strategy was
applied for avoidance of activity instead of fear of falling (model 2). Third, an analysis
was performed to study the association of these variables with avoidance of activity,
independent of the measurement of fear of falling (model 3). For this purpose, fear
of falling, which may be considered as a mediator between the selected variables and
avoidance of activity, was added to model 2. Those participants reporting never afraid
of falling were excluded from this analysis as avoidance of activity due to fear of falling
is not applicable to these participants. All socio-demographic and health-related
variables were included in the three models, since p values of < .01 were obtained at
the univariate analyses for the appropriate dependent variables. Odds ratios (OR) and
95% confidence intervals (CI) were calculated. 
All analyses were conducted using SPSS for Windows version 12.0 (SPSS, Inc.
Chicago, IL).
Results
Of the 7,431 older people who were approached, 4,376 responded to the
questionnaire (response rate 58.9%). A total of 4,031 questionnaires were included
in the analyses since 345 were incomplete. Non-responders and those excluded (n =
3,400) differed significantly from responders regarding age (mean age 78.1, standard
deviation (SD) = 5.5 versus mean age 77.1, SD = 4.9; p ≤ 01) and gender (62.5 versus
59.9% female; p = .02). 
Table 1 summarises participants’ characteristics and correlates of fear of falling and
avoidance of activity. Of the participants, 39.8% were aged 70 to 74 years, 40.1%
were males, 44.0% lived alone and 60.7% had a low educational level. Over half of
the participants rated their general health as good and 67.4% reported no falls in the
past 6 months.
Prevalence rates for fear of falling and avoidance of activity are presented in Table 2.
In total, 54.3% of the participants reported fear of falling (sometimes, often and very
often) and 37.9% reported avoidance of activity (sometimes, often and very often). Of
those experiencing fear of falling two thirds (65.5%) reported avoiding activities (data not
shown).
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Table 1 Participants’ characteristics and correlates of fear of falling and avoidance of activity in community-
living older people (N = 4,031)*
Fear of falling, %† Avoidance of activity, %†
Variables Number (%) Yes No Yes No
Age
70 – 74 years 1,606 (39.8) 45.8 54.2 29.9 70.1
75 – 79 years 1,357 (33.7) 55.2 44.8 37.7 62.3
≥ 80 years 1,068 (26.5) 65.6 34.4 50.5 49.5
Gender
male 1,615 (40.1) 37.0 63.0 25.8 74.2
female 2,416 (59.9) 65.7 34.3 46.1 53.9
Living situation
alone 1,774 (44.0) 62.2 37.8 44.5 55.5
not alone 2,257 (56.0) 48.0 52.0 32.8 67.2
Educational level
low 2,447 (60.7) 58.9 41.1 43.2 56.8
middle 1,016 (25.2) 47.9 52.1 30.3 69.7
high 568 (14.1) 45.4 54.6 29.0 71.0
Perceived general health
good 2,116 (52.5) 38.8 61.2 19.7 80.3
fair 1,703 (42.2) 69.9 30.1 56.0 44.0
poor 212 (5.3) 82.1 17.9 75.5 24.5
Falls in the past 6 months
never 2,716 (67.4) 43.8 56.2 28.5 71.5
once 703 (17.4) 66.3 33.7 43.4 56.6
more than once 612 (15.2) 86.8 13.2 73.7 26.3
* Chi-square tests were used to study univariate associations between fear of falling and avoidance of activity due to fear of falling
and socio-demographic and health-related variables; all p values were < .01.
† ”Yes” = sometimes, often or very often experiencing fear of falling or avoidance of activity due to fear of falling. “No” = almost
never or never experiencing fear of falling or avoidance of activity due to fear of falling.
The univariate analyses (see Table 1) showed that all socio-demographic and health-
related variables were associated with both fear of falling and avoidance of activity.
Table 3 presents multivariate associations between fear of falling and avoidance
of activity and socio-demographic and health-related variables. Significant
independent associations with experiencing fear of falling and avoidance of activity
were found for: higher age, female gender, worsened perceived general health and
increased number of falls. For example for fear of falling (model 1), compared to
participants aged 70 to 74 years, those aged 75 to 79 were 40% more likely to
experience fear of falling (OR = 1.40; 95% CI = 1.18-1.65) and compared to men,
women were over three times as likely to experience fear of falling (OR = 3.23; 95%
CI = 2.76-3.79). For example for avoidance of activity (model 2), compared to those
indicating their general health as good, those indicating their general health as poor
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were nearly 12 times as likely to avoid activities (OR = 11.91; 95% CI = 8.38-16.95)
and compared to those who had not fallen, those who had fallen more than once
were over four times (OR = 4.64; 95% CI = 3.73-5.76) as likely to avoid activities.
Living situation and educational level were not independently associated with fear of
falling or avoidance of activity.
When fear of falling was added as an additional variable (model 3; Table 3), odds
ratios of all variables that showed significance in model 2 decreased. Nevertheless, the
association for the highest age group (≥ 80 years), fair and poor perceived general
health and multiple falls with avoidance of activities remained statistically significant.
Discussion
In our sample of 4,031 older people randomly selected from the general population
of community-living older people, 54% reported fear of falling and 38% reported
avoiding activity due to fear of falling. These prevalence rates are comparable to
prevalence rates reported in several studies.1 6 8 10-12 14 Some studies, however, reported
either lower or higher prevalence rates.2-5 7 13 15 Variations in prevalence rates may be
due to differences in population characteristics, like age, fall history and frailty, and
applied measures.10 14
With regard to identifying variables related to fear of falling, the variables we found
to be univariately associated with this fear correspond to those reported by Arfken and
colleagues3 and Howland and colleagues6: higher age, female gender, fair and poor
perceived general health, and having experienced one or more falls. In our multivariate
analysis the independent association between these variables and fear of falling remained.
Arfken and colleagues3 showed similar results, but Howland and colleagues6 only found
female gender and falls to be independently related to fear of falling. These latter findings
were supported in a study among community-living older people using home care
services.14 In another study among community-living older females contacted for
participation in a hip protector trial, living alone, poor general health and history of falling
showed to be associated with fear of falling, however, higher age was not associated with
fear of falling.22 In accordance with our findings, living situation and educational level were
not associated with experiencing fear of falling in other studies.2 6-8 Thus, the evidence for
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Table 2 Prevalence of fear of falling and avoidance of activity in community-living older people (N = 4,031)
Fear of falling Avoidance of activity
Number (%) Number (%)
very often 216 (5.4) 193 (4.8)
often 407 (10.1) 396 (9.8)
sometimes 1,563 (38.8) 941 (23.3)
almost never 746 (18.5) 600 (14.9)
never 1,099 (27.3) 1,901 (47.2)
female gender, fair and poor perceived general health, and falls as independent correlates
of fear of falling appears strong, while living situation and education level should not be
regarded as factors independently related to fear of falling.
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Table 3 Multivariate associations between fear of falling and avoidance of activity and 
socio-demographic and health-related variables in community-living older people*
Model 1 Model 2 Model 3
Fear of falling Avoidance of activity Avoidance of activity
as dependent variable as dependent variable as dependent variable†
(N = 4,031) (N = 4,031) (N = 2,932)
Variables OR (95% CI) OR (95% CI) OR (95% CI)
Age
70 – 74 years 1.00 1.00 1.00
75 – 79 years 1.40 (1.18-1.65) 1.30 (1.09-1.56) 1.14 (0.92-1.41)
≥ 80 years 1.79 (1.49-2.16) 1.92 (1.59-2.32) 1.56 (1.24-1.95)
Gender
male 1.00 1.00 1.00
female 3.23 (2.76-3.79) 2.27 (1.92-2.69) 1.05 (0.85-1.29)
Living situation
alone 1.00 1.00 1.00
not alone 0.93 (0.79-1.08) 0.92 (0.79-1.08) 0.98 (0.81-1.18)
Educational level
low 1.00 1.00 1.00
middle 1.05 (0.88-1.24) 0.87 (0.73-1.05) 0.74 (0.60-0.93)
high 1.04 (0.84-1.29) 0.88 (0.70-1.11) 0.72 (0.54-0.95)
Perceived general health
good 1.00 1.00 1.00
fair 3.19 (2.75-3.71) 4.42 (3.79-5.15) 2.92 (2.43-3.52)
poor 6.93 (4.70-10.21) 11.91 (8.38-16.95) 5.70 (3.57-9.12)
Falls in the past 6 months
never 1.00 1.00 1.00
once 2.28 (1.89-2.75) 1.69 (1.40-2.04) 1.09 (0.87-1.36)
more than once 5.72 (4.40-7.43) 4.64 (3.73-5.76) 1.97 (1.52-2.54)
Fear of falling
almost never - - - - 1.00
sometimes - - - - 7.15 (5.59-9.13)
often - - - - 24.61 (17.02-35.59)
very often - - - - 63.61 (33.63-120.32)
Note: All variables were entered simultaneously into each multivariate logistic regression model.
OR = odds ratio; 95% CI = 95% confidence interval.
* The dependent variables fear of falling and avoidance of activity comprise participants reporting sometimes, often and very often 
experiencing fear of falling or avoidance of activity due to fear of falling.
† The measurement of fear of falling was added to this model.
With regard to identifying variables independently related to avoidance of activity, we
found significant associations with higher age, female gender, fair and poor perceived
general health, and multiple falls. Particularly, fair and poor perceived general health
and multiple falls were strongly associated with avoidance of activity. Educational level
and living situation were not associated with avoidance of activity when other variables
were taken into account. Regarding female gender, poor self-rated health and multiple
falls as correlates of avoidance of activity, our results correspond with previous
findings,14 however, they do not correspond with results in several other studies.6 11 23
These variations in findings may be explained by differences in population characteristics
or settings. Our results correspond to previous findings in that living situation and
educational level were not independently associated with avoidance of activity and add
that higher age may be regarded as a factor independently related to avoidance of
activity in community-living older people.
Our findings regarding avoidance of activity remained fairly similar when fear of
falling was entered into the logistic model. Although sometimes, often and very often
experiencing fear of falling were strongly associated with avoidance of activity, higher
age (≥ 80 years), fair and poor perceived health, and multiple falls remained independently
associated with avoidance of activity in community-living older people. This implies that
interventions aimed at reducing avoidance of activity should not focus on fear of falling
alone, but on other modifiable factors, like falls, as well.
There are limitations that may have affected the results of our study. First, although
we approached a representative sample of the general population of community-living
older people, about 40% did not respond to the questionnaire. Non-responders and
those excluded showed to be slightly older than responders and were more likely to be
female. Consequently our prevalence rates may be somewhat underestimated as our
study showed that fear of falling and avoidance of activity are more common in people
of high age and female gender. Due to strict policies of municipal registry offices
regarding people’s privacy, no additional contact with non-responders of our study was
permitted. However, if permitted, we recommend non-response research in future
studies to gain insight into non-responders regarding general characteristics and levels
of fear of falling and avoidance of activity. We expect the impact of our non-response
on the correlates of fear of falling and avoidance of activity to be limited not only as
our associations showed to be similar to those in other studies but also as the impact
of non-response on studied associations showed to be quite small.24 Second, prevalence
rates of fear of falling and avoidance of activity may also have been underreported
since reluctance to acknowledge fear of falling among older people has been
observed.12 25 Third, we assessed both fear of falling and avoidance of activity with a
one-item question, which may not be the most optimal way to measure a construct.
The one-item fear of falling question, however, has been found to correlate significantly
with the Falls Efficacy Scale International,26 a 16-item measure that assesses one’s
concern regarding falls in both easy and more complex physical and social activities.27
Lastly, like other cross-sectional studies, the design of our study limits interpretation of
the results with regard to causality between particularly health-related variables on the
one hand and fear of falling or avoidance of activity on the other. In a prospective
study,10 fear of falling showed to be an independent predictor for falls and vice versa.
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It seems plausible that this might also apply to avoidance of activity, and, in addition,
to both fear of falling and avoidance of activity and perceived general health. Further
research is warranted to study the causal relationship between fear of falling or
avoidance of activity and perceived general health.
This study has several strengths as well. First, our study population was randomly
selected from the general population of community-living older people. Furthermore,
the large sample of our study enabled us to create substantial subgroups for the
different socio-demographic and health-related variables. Finally, our findings are
important for practice, they may help health care professionals recognise fear of falling
and avoidance of activity in older people.
In conclusion, our study shows that fear of falling and avoidance of activity are highly
prevalent among community-living older people in The Netherlands. The independent
associations found in this large sample support several findings in other studies.
Particularly, strong associations were found for fair and poor perceived general health,
and multiple falls with fear of falling and associated avoidance of activity. Our study
adds the new insight that higher age also showed to be independently related to
avoidance of activity. It also adds that both fair and poor perceived general health, and
multiple falls in the past 6 months may be important modifiable factors that,
independently from fear of falling, may need to be taken into consideration when
aiming to reduce avoidance of activity. The findings of the current study are important
for prevention purposes and may help health care professionals to identify people at
risk for fear of falling and associated avoidance of activity. Health care professionals are
vital links in the process of recognising fearful and avoidant older people and referring
them to interventions. We therefore recommend they inquire after fear of falling and
associated avoidance of activity in patients at risk, for instance patients in poor health.
Subsequently, fearful and avoidant persons could be referred to interventions aimed at
reducing fear of falling and increasing activity, such as a cognitive behavioural
intervention,28 a tai chi intervention29 or a home-based exercise intervention30 for
community-living older people.
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Abstract
Objective The objective was to assess which interventions effectively reduce fear of
falling in community-living older people. 
Methods An extensive search for relevant literature comprised a database search of
PubMed, EMBASE, PsycINFO, and Central Register of Controlled Trials, expert
consultation and manually searching reference lists from potentially relevant papers.
Randomised controlled trials that assessed fear of falling in community-living older
people were included. Two independent reviewers extracted data from full papers on
study characteristics, methodological quality, outcomes and process characteristics of
the intervention. 
Results The search identified 599 abstracts and 19 papers met the inclusion criteria.
Seven of those papers were identified using expert consultation. Fifty-five percent of
all validity items and 39% of process characteristic items were fulfilled across the 19
trials. Twelve of the 19 papers were of higher methodological quality. In 11 of these
trials fear of falling was lower in the intervention group than in the control group.
Interventions that showed effectiveness were fall-related multifactorial programmes
(n = 5), tai chi interventions (n = 3), exercise interventions (n = 2) and a hip protector
intervention (n = 1). Three of these interventions explicitly aimed to reduce fear of
falling. 
Conclusions Several interventions, including interventions not explicitly aimed at fear of
falling, showed a reduction of fear of falling in community-living older people. Limited
but fairly consistent findings in trials of higher methodological quality showed that
home-based exercise and fall-related multifactorial programmes and community-based
tai chi delivered in group format have been effective in reducing fear of falling in
community-living older people.
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Introduction
Approximately half of the community-living older population experiences fear of
falling.1-4 Because of a lack of studies that allow conclusions regarding causality in the
research field of fear of falling, little evidence is available on what causes this fear. The
experience of a recent fall is a known cause for the development of fear of falling, but
fear of falling is also prevalent in non-fallers.5 Therefore, it is plausible that factors
related to the process of aging, such as physical frailty, contribute to the development
of fear of falling as well. Several studies have indicated that people who are afraid of
falling appear to enter a debilitating spiral of loss of confidence, restriction of physical
activities and social participation, physical frailty, falls and loss of independence.4-10 In
addition to the adverse consequences of fear of falling for those suffering from it, there
are consequences for the public expenditure, because health care utilisation increases.9
It is therefore important to reduce fear of falling by reversing the downward spiral by
intervening in either factors in the spiral, such as increasing physical functioning,10 or
in predictors of those factors, such as improved medication use.5
In the past decade, a substantial number of studies have assessed the effectiveness
of interventions on fear of falling. In these studies, interventions explicitly aimed and
interventions not explicitly aimed at reducing fear of falling were evaluated but an
overview of these studies is lacking. Insight into which kind of interventions effectively
reduce or prevent an increase in fear of falling in older people and whether these
interventions were conducted according to protocol is essential for implementation and
future research. Therefore, a systematic review was conducted to assess the
methodological quality of trials evaluating interventions that could reduce fear of
falling in community-living older people, the kind of interventions that effectively
reduce fear of falling in this population, and the extent to which process characteristics
of these interventions are described. Because well-conducted randomised controlled
trials are considered the most appropriate studies to assess the effectiveness of
interventions,11 only randomised controlled trials were included.
Methods
Fear of falling
Measures developed to assess psychological outcomes of falling have applied different
conceptualisations, for instance afraid of falling, falls self-efficacy, concern about falling
and balance confidence.12 In this review the term ‘fear of falling’ is used as an umbrella
term for these concepts.
Search strategy
On January 3 2006, PubMed (1966-2005), the Cochrane Central Register of Controlled
Trials (The Cochrane Library Issue 4, 2005), EMBASE (1989-2005) and PsycINFO (1806-
2005) were searched. The Cochrane Collaboration search strategy for randomised
controlled trials was used.11 This was restricted to older people by using “aged” as a
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Medical Subheading (MeSH) term and combined with the following terms: “balance
confidence”, “fear of falling”, “falls self-efficacy”, “concern about falling”, “afraid of
falling” and “worry about falling”. Additional studies were identified by consulting 14
experts, including members of the Prevention of Falls Network Europe
(www.profane.eu.org),13 and hand-searching reference lists from potentially relevant
papers. The search was not restricted by language or publication status.
Selection criteria
Randomised controlled trials with fear of falling as an outcome were included. To
reduce the heterogeneity of the study populations, only trials that were targeted at the
general population of community-living older people with a mean age of 65 years or
older were included. Studies targeted at people with a specific medical condition were
excluded. No restrictions were imposed regarding type of intervention. Interventions
explicitly aimed and interventions not explicitly aimed to reduce fear of falling were
included.
Collected data
Methodological quality of trials was assessed using an adaptation of the Cochrane Back
Review Group list of criteria (Table 1).14 Four items were disregarded, because they were
used as inclusion criteria (random allocation and relevance of outcome measure) or
were not applicable to the evaluated interventions (blinding of participant and care
provider). The criteria list comprised five descriptive, two statistical and eight validity
items. Each item was scored “+” if the criterion was fulfilled, “-“ if the criterion was
not fulfilled, and “?” if the information was not provided or was unclear. Scores on
validity items ranged from 0 to 8 per trial. Trials with at least four fulfilled validity items
were considered of “higher methodological quality”.15 In addition, general
characteristics of the paper, outcomes of the trial and process characteristics of the
intervention were extracted (Table 1). This qualitative analysis was performed because
of significant clinical heterogeneity between trials regarding outcome measures and
intervention characteristics.
Data extraction
Titles and abstracts resulting from the database search were independently reviewed (GZ
and JvH). Full papers were obtained for potentially relevant studies and trials resulting
from expert consultation and manually searching reference lists. Data from all relevant
papers were independently extracted (GZ and JvH), except for one of which one of the
authors (JvH) was the first author. Two other authors reviewed this paper (GZ and GK).
If information about general characteristics and outcomes was absent from the original
paper, attempts were undertaken to obtain complete information from the authors.
Reviewers were not blinded to authors’ names or institutions or journal of publication.
Disagreement was resolved by consensus or a third party (EvR).
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Table 1 Extracted data from the selected full papers
General characteristics
author, year of publication, country
main objective trial
included population 
intervention details (e.g., type of intervention, dose, duration, setting, format)
Methodological quality of trials (criteria list according to Cochrane Back Review Group14)
Descriptive items 
1. Were eligibility criteria clearly specified? 
2. Were index and control interventions explicitly described? 
3. Was there a description of whether adverse effects had or had not occurred?
4. Was a short-term follow-up measurement (directly after the intervention) of fear of falling 
performed?
5. Was a long-term follow-up measurement (≥ 6 months after the intervention) of fear of falling 
performed?
Statistical items
6. Was the sample size for each group described? 
7. Were point estimates and measures of variability presented for fear of falling?
Validity items
8. Was treatment allocation concealed?
9. Were groups similar at baseline regarding age, gender and fear of falling?
10. Were co-interventions avoided or comparable?
11. Was compliance acceptable in all groups?
12. Was the outcome assessor blinded to the intervention?
13. Was the withdrawal/dropout rate acceptable (maximum of 20% for short-term follow-up and 30% 
for long-term follow-up)?
14. Was timing of the outcome assessment in both groups comparable?
15. Did the analysis include an intention-to-treat analysis?
Results of the trial
fear-of-falling outcome measure 
baseline and follow-up details: number of participants, time of follow-up and results of the analyses
Process characteristics of the intervention
Is information provided on:
a. Characteristics of the facilitator
b. Compliance of participants to the intervention 
c. Dropout during the intervention 
d. Reasons for dropout during the intervention
e. Performance of intervention according to protocol
f. Feasibility of the intervention
g. Recommendations for improving the intervention
Results
Five hundred ninety-nine abstracts were identified, of which 106 were considered
potentially relevant after screening for inclusion criteria; 87 were excluded (Figure 1).
Of the 19 included trials,16-34 11 resulted from searching databases, seven from
consulting experts, and one from manually searching reference lists. Five abstracts were
excluded, because they reported on a data set of a trial included in the review.35-39
Results of the methodological quality assessment are shown in Table 2. The observed
total validity score on fulfilled criteria ranged from 0 to 8, with a median of 4. Twelve
trials fulfilled at least four criteria and were considered to be of higher methodological
quality.16-19,24,27-30,32-34 Of all eight validity items across the 19 trials (n = 152), 55%
(84/152) were fulfilled, 7% (10/152) were not fulfilled, and 38% (58/152) were not
provided or unclear. Most papers provided sufficient information on similarity between
groups at baseline and withdrawal at follow-up, although reporting whether, for
instance, the outcome assessor was blinded or treatment allocation was concealed,
was less common.
Table 3 presents general characteristics and outcomes of the trials. Trials differed
substantially regarding intervention characteristics and outcome measures. Within the
19 trials, eight fall-related multifactorial interventions,19,20,26,28-30,33 three tai chi
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599 abstracts
167 potentially relevant abstracts
106 potentially relevant papers
19 papers meeting inclusion criteria
87 papers excluded due to:
- study design (n = 17)
- no fear of falling outcome (n = 50)
- population characteristics (n = 15)
- not available (n = 3)
- not reporting effectiveness intervention (n = 2)
61 abstracts excluded due to:
- duplicate abstract (n = 56)
- additional report on dataset (n = 5)
432 abstracts from database search excluded due to
not meeting one or more inclusion criteria
Figure 1 Progress of search for relevant trials
interventions,24,32,34 four exercise interventions,16,18,26,27 six balance interven-
tions,21,22,25,31,32 one hip protector intervention17 and one intervention on fall risk
factors23 were evaluated. Three interventions explicitly aimed to reduce fear of
falling.19,28,34 The majority of the interventions aimed to reduce falls and were community-
based. Most trials included ambulatory men and women aged 60 or over. Duration of
the interventions varied from one home visit23 to exercising at least 1 hour per week for
1 year.16,18,26,27 Most trials assessed fear of falling with the Falls Efficacy Scale (FES),1 the
Modified Falls Efficacy Scale (MFES)40 or an adapted version of the FES; about one-third
of the trials applied an one-item fear-of-falling measure.16,17,20,26,31,38 In seven trials,
sample sizes were small, with 50 or fewer participants per group.20-22,25,31,33,34 
A statistically significant reduction in fear of falling in favour of the intervention
group was determined in 12 trials (Table 3).17-19,23,24,27-30,32-34 Except for one,16 all trials
of higher methodological quality reported a statistically significant reduction of fear of
falling.17-19,24,27-30,32-34 The effective interventions were fall-related multifactorial
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Table 2 Methodological quality of included trials*
Total 
Descriptive Statistical Validity per trial†
Study 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ? +
Barnett, 2003, Australia16 + + - - - + - + + ? + + + + + 1 7
Cameron, 2000, Australia17 + - - - - + + + + ? + + + + + 1 7
Campbell, 1997, New Zealand18 + + - + - + + + + ? ? + + + + 2 6
Clemson, 2004, Australia19 + + - - + + + + + ? + + + + + 1 7
Gallagher, 1996, Canada20 + + - - + + - ? + ? - - + + ? 3 3
Hamel, 2005, Canada21 + - - ? ? ? - ? ? ? ? ? ? ? ? 8 0
Hinman, 2002, USA22 + + - + - + + ? - ? ? ? + + ? 5 2
Huang, 2004, Taiwan23 + - - + - + - ? + ? ? - + ? ? 5 2
Li, 2005, USA24 + + + + + + + + + ? + + + + + 1 7
Nitz, 2004, Australia25 + + + + - + - + ? ? ? + - + ? 4 3
Reinsch, 1992, USA26 + + - + - + + ? + ? ? ? - + ? 5 2
Robertson, 2001, New Zealand27 + + + + - + + + + + + + + + + 0 8
Tennstedt, 1998, USA28 + + - + + + - ? + ? - + + + + 2 5
Tinetti, 1994, USA29 + + + - + + + + + ? + + + ? ? 3 5
Van Haastregt, 2000, Netherlands30 + + - + + + + ? + ? - ? + + + 3 4
Wolf, 2001, Netherlands31 + + - + - + + + + ? ? ? - ? + 4 3
Wolf, 1996, USA32 + + - + - + + + + ? + ? + + ? 3 5
Yates, 2001, USA33 + - - + - + - ? ? + + ? + + ? 4 4
Zhang, 2006, Japan34 + + - + - + + ? + ? + - + + ? 3 4
Total of unclear and fulfilled validity items 58 84
* See Table 1 for a detailed description of the methodological items.
† Sum score for validity items.
+ = criterion fulfilled; - = criterion not fulfilled; ? = data not provided or unclear.
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Table 3 General characteristics and outcomes on fear of falling of included trials
N randomised/ P
Study followed-up* Participants Interventions aimed at
Trials of higher methodological quality
Barnett, IG 83/67 Aged ≥ 65; IG: Community-based group intervention of a Falls 6 Fear of -
2003, CG 80/70 at risk of falling variety of exercises, a home exercise midpoint falling
Australia16
Cameron, IG 69/61 Women aged ≥ 75; IG: Home-based hip protector intervention Hip fracture 4 Fear of -
2000, CG 75/70 at risk of and encouragement by phone to wear them midpoint falling
Australia17 hip fracture for 2 years. One supply visit and 3 home FES and +
v
Campbell, IG 116/103 Women aged ≥ 80; IG: Home-based intervention of strength Falls 12 FES +
1997, CG 117/109 ambulatory; exercises and walking. Four home visits of 1
New Zealand18 no physiotherapy h
Clemson, IG 157/133 Aged ≥ 70; I
2004, CG 153/125 fallen in the past year exercises, medication management, visual fear of falling MES +
Australia19 or concerned about l
falling s
Li, IG 125/95/95 Aged ≥ 70; IG: Community-based group intervention of Falls 6 SAFFE +
2005, CG 131/93/93 ambulatory; tai chi. Six-month programme with 3 sessions and ABC
USA24,35 inactive of 1 hour per week. 12 SAFFE +
C
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Primarily Follow- of falling
Interventions aimed at† up‡ outcome§ Results°
IG: Community-based group intervention of a Falls 6 Fear of -
variety of exercises, a home exercise midpoint falling
programme and written information for
avoiding falls. Weekly sessions of 1 hour for 1 year.
CG: Written information.
IG: Home-based hip protector intervention Hip fracture 4 Fear of -
and encouragement by phone to wear them midpoint falling
for 2 years. One supply visit and 3 home FES and +
visits in the first 4 months. MFES
CG: Usual care.
IG: Home-based intervention of strength Falls 12 FES +
exercises and walking. Four home visits of 1
hour during first 2 months and motivational
phone calls to both exercise and walk 3 times
per week for 30 minutes for 1 year.
CG: Individual social home visits. Four home
visits during first 2 months and motivational 
phone calls during year of follow-up.
IG: Community-based group intervention of Falls and 14 MFES -
exercises, medication management, visual fear of falling MES +
loss and screening, home and community 
safety, and action planning. Seven weekly
sessions of 2 hours, 1 home visit of 1,5 hours 
and 1 booster session.
CG: Up to 2 social home visit
IG: Community-based group intervention of Falls 6 SAFFE +
tai chi. Six-month programme with 3 sessions and ABC
of 1 hour per week. 12 SAFFE +
CG: Community-based group intervention of
stretching exercises. Six-month programme
with 3 sessions of 1 hour per week.
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Table 3 General characteristics and outcomes on fear of falling of included trials (continued)
N randomised/ P
Study followed-up* Participants Interventions aimed at
Trials of higher methodological quality
Robertson, IG 121/109 Aged ≥ 75; IG: Home-based exercise intervention on Falls 12 MFES +
2001, CG 119/97 ambulatory strength and balance, and a walking plan.
New Zealand27
Tennstedt, IG 216/198/175/170 Aged ≥ 60; IG: Community-based cognitive behavioural Fear of 1.5 Adapted +
1998, CG 218/190/168/176 self-reported activity group intervention on instilling adaptive falling and FES, FM
USA28 restriction due to b
fear of falling and safety, safe behaviour and action planning. restriction 6 FM +
Tinetti, IG 153/147 Aged ≥ 70; IG: Individual home-based multifactorial Falls 12 Adapted +
1994, CG 148/144 ambulatory; intervention addressing risk factors for falling FES
USA29 mobility 1 risk factor for falling b
Van Haastregt, IG 159/129/120 Aged ≥ 70; IG: Individual home visits to address medical, Falls and 12 and Adapted +
2000, CG 157/123/115 mobility 2 falls in past 6 environmental and behavioural hazards for mobility 18 FES
Netherlands30 months or impaired falls and mobility. Five home visits in 1 year. impairment
mobility CG: Usual care.
Wolf, IG1 64/51/51 Aged ≥ 70; IG1: Individual computerised balance training. Frailty and 4 Fear of + IG2
1996, IG2 72/60/60 ambulatory Weekly sessions of 45 minutes for 15 weeks. falls falling
USA32 CG 64/54/54 I
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IG: Home-based exercise intervention on Falls 12 MFES +
strength and balance, and a walking plan.
Four home visits and a booster visit after 6
months and compliance phone calls to both
exercise 3 times per week for 30 minutes and
walk twice weekly for 1 year.
CG: Usual care.
IG: Community-based cognitive behavioural Fear of 1.5 Adapted +c
group intervention on instilling adaptive falling and FES, FM
beliefs on falls, strength exercises, fall risk activity PCOF -
and safety, safe behaviour and action planning. restriction 6 FM +c
Four-week programme with twice weekly Adapted -
sessions of 2 hours. FES,
CG: One community-based placebo attention PCOF
control session of 2 hours on incidence of 12 Adapted +c
falls and risk factors for falls. FES, FM
PCOF -
IG: Individual home-based multifactorial Falls 12 Adapted +
intervention addressing risk factors for falling FES
by medication adjustment, behavioural
instructions or exercise programmes.
Mean of 8 home visits in 3 months.
CG: Mean of 6 home visits.
IG: Individual home visits to address medical, Falls and 12 and Adapted +
environmental and behavioural hazards for mobility 18 FES
falls and mobility. Five home visits in 1 year. impairment
CG: Usual care.
IG1: Individual computerised balance training. Frailty and 4 Fear of + IG2
Weekly sessions of 45 minutes for 15 weeks. falls falling
IG2: Community-based group intervention of 8 Fear of Not clear
tai chi. Twice weekly sessions of 45 minutes falling from
for 15 weeks. paper
CG: Educational group intervention. Weekly
sessions for 15 weeks.
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Table 3 General characteristics and outcomes on fear of falling of included trials (continued)
N randomised/ P
Study followed-up* Participants Interventions aimed at
Trials of higher methodological quality
Yates, IG 20/18 Aged > 65; IG: Multifactorial fall risk reduction Fall risk 2.5 Adapted +
2001, CG 20/19 ambulatory intervention addressing fall risk, exercise, factors FES
USA33
Zhang, IG 25/24/24 Aged ≥ 60; IG: Community-based group intervention of Physical 2 FES +
2006, CG 24/23/23 one-leg stance between simplified tai chi. Eight-week programme of functioning
Japan34 5 and 20s; ambulatory daily sessions of 1 hour. and fear of
Trials of lower methodological quality
Gallagher, IG 50/50 Aged ≥ 60; IG: Individual fall risk assessment, Falls 6 Fear of -
1996, CG 50/50 fallen in past 3 months c
Canada20
Hamel, IG 12/not reported Aged 60 to 90; IG: Group intervention of awareness of Balance Not ABC -
2005, CG 8/not reported Berg Balance scale > 45; p
Canada21 ABC score ≥ 66% images during static balance and daily 
t
Hinman, IG1 34/28 Aged 63 to 87; I
2002, IG2 32/30 ambulatory training. Four-week programme with three
USA22 CG 31/30 s
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IG: Multifactorial fall risk reduction Fall risk 2.5 Adapted +
intervention addressing fall risk, exercise, factors FES
nutrition and environmental hazards.
Ten-week programme.
CG: Usual care (delayed intervention).
IG: Community-based group intervention of Physical 2 FES +
simplified tai chi. Eight-week programme of functioning
daily sessions of 1 hour. and fear of
CG: Usual care. falling
IG: Individual fall risk assessment, Falls 6 Fear of -
counselling, and educational package. Three falling and
home visits within 2 weeks of about 45 a falls 
minutes. self-efficacy
CG: Usual care. measure
IG: Group intervention of awareness of Balance Not ABC -
physical sensations accompanying mental reported
images during static balance and daily 
training at home. Weekly group sessions for
6 weeks.
CG: Usual care.
IG1: Individual computerised balance Balance 1 MFES -
training. Four-week programme with three
sessions per week of 20 minutes.
IG2: Home-based intervention of illustrated
balance exercises and activities. Four-week
programme with three sessions per week of
20 minutes.
CG: Usual care.
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Table 3 General characteristics and outcomes on fear of falling of included trials (continued)
N randomised/ P
Study followed-up* Participants Interventions aimed at
Trials of lower methodological quality
Huang, IG 60/55 Aged ≥ 65 IG: Home-based intervention of addressing Falls 4 FES +
2004, CG 60/58 i
Taiwan23
Nitz, IG 37/24/19 Aged > 60; IG: Clinic-based balance intervention Falls 3 and 6 FES -
2004, CG 36/21/13 fallen in the past year comprising individual exercises, small-group
Australia25
Reinsch, IG1 57/37 Aged > 60 IG1: Group intervention exercises to improve Falls 12 Fear of -
1992, IG2 51/32 s
USA26 IG3 72/50 w
CG 50/23 I
Wolf, IG 47/37/37 Aged ≥ 75; IG: Individual intervention with balance Balance 1 to 1.5 Fear of -
2001, CG 47/40/40 impaired balance exercises and training in activities of daily dysfunction and falling
Netherlands31 during functional living. Twelve sessions of 30 minutes held 2-3 2 to 2.5
activities t
* IG = intervention group; CG = control group
† Outcome that the authors primarily aimed to improve by conducting the intervention.
‡ Follow-up measurement in months after randomisation. “Midpoint” refers to a measurement halfway through the intervention rather 
than after the intervention.
° Results on fear of falling measure. + = significant difference in favour of intervention group. +c = significant difference in favour of 
compliers with the intervention group. - = no significant difference between groups. Significant difference if p < .05.
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IG: Home-based intervention of addressing Falls 4 FES +
individual fall risk factors. One home visit to
identify risk factors and a home visit to 
implement intervention after 2 months.
CG: Standardised fall prevention brochure.
IG: Clinic-based balance intervention Falls 3 and 6 FES -
comprising individual exercises, small-group
activities and written information on reducing
fall risk. Ten weekly sessions of 1 hour.
CG: Small-group control exercise intervention 
and written information on reducing fall risk.
Ten weekly sessions of about 1 hour.
IG1: Group intervention exercises to improve Falls 12 Fear of -
strength and balance. One-year programme falling
with 3 sessions of 1 hour per week.
IG2: Cognitive behavioural group intervention
on health, safety, relaxation and reaction 
time. Weekly sessions of 1 hour for 1 year.
IG3: IG1 and IG2 combined; relaxation and 
safety topics were added to exercise sessions.
Weekly cognitive behavioural and twice weekly 
exercise sessions of 1 hour for 1 year.
CG: Discussion on topics not fall-related.
Weekly sessions of 1 hour for 1 year.
IG: Individual intervention with balance Balance 1 to 1.5 Fear of -
exercises and training in activities of daily dysfunction and falling
living. Twelve sessions of 30 minutes held 2-3 2 to 2.5
times per week.
CG: Individual oriented activities. Twelve
sessions of 30 minutes held 2-3 times per week.
§ Measured fear-of-falling concept; fear of falling = one-item question assessing one of the concepts of fear of falling; FES = Falls
Efficacy Scale;1 Adapted FES = adapted version of FES, for instance activities in questions adapted to the population concerned;
MFES = Modified Falls Efficacy Scale;40 MES = Mobility Efficacy Scale;51 ABC = Activities-specific Balance Confidence scale;47 SAFFE
= Survey of Activities and Fear of Falling in the Elderly;7 PCOF = Perceived Control Over Falling;52 FM = perceived ability to manage
risk of falls or actual falls.28
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interventions,19,28-30,33 tai chi interventions,24,32,34 exercise interventions18,27 and a hip
protector intervention.17 With one exception,32 all trials using an one-item fear-of-falling
question showed no significant difference between groups.16,20,26,31 Three of the
trials17,19,28 that used more than one fear-of-falling measure reported discrepancies in
outcomes on the different measures.
Table 4 presents reported process characteristics of the interventions. The observed
total number of fulfilled items ranged from 0 to 6, with a median of 3. Of all seven process
characteristic items across the 19 trials (133 items), 39% (52/133) were fulfilled. On
average 12 of the included trials presented clear information on the facilitator conducting
the intervention, compliance of participants or dropout during the intervention. Providing
information on performance of the intervention according to protocol, feasibility of the
conducted intervention or recommendations for improving the intervention were less
common; on average three papers provided some of this information.
Table 4 Process characteristics of the interventions*
Total + 
Study a b c d e f g per trial
Trials of higher methodological quality
Barnett, 2003, Australia16 + + - - - - - 2
Cameron, 2000, Australia17 + + - - - - - 2
Campbell, 1997, New Zealand18 + + + + - - - 4
Clemson, 2004, Australia19 + + + - - - - 3
Li, 2005, USA24,35 + + + + - - - 4
Robertson, 2001, New Zealand27 + + + + - + + 6
Tennstedt, 1998, USA28 - + + + - + + 5
Tinetti, 1994, USA29 + + + + + - - 5
Van Haastregt, 2000, Netherlands30 + + + - + - - 4
Wolf, 1996, USA32 - + + + - - - 3
Yates, 2001, USA33 - + - - - - - 1
Zhang, 2006, Japan34 + + + + - - - 4
Trials of lower methodological quality
Gallagher, 1996, Canada20 + + - - - - - 2
Hamel, 2005, Canada21 - - - - - - - 0
Hinman, 2002, USA22 - - - - - + - 1
Huang, 2004, Taiwan23 - - - - - - - 0
Nitz, 2004, Australia25 + + + + - - - 4
Reinsch, 1992, USA26 - - - - - - - 0
Wolf, 2001, Netherlands31 + - - - - - + 2
Total of fulfilled items 12 14 10 8 2 3 3 52
* See Table 1 for a detailed description of the items.
+ = criterion fulfilled; - = criterion not fulfilled.
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Discussion
Of the 19 randomised controlled trials that evaluated the effectiveness of an intervention
on fear of falling in community-living older people, 12 trials were of higher methodological
quality according to the predefined standard. This review showed fairly consistent findings
in reducing fear of falling in community-living people in trials of higher methodological
quality: two home-based exercise interventions,18,27 three community-based tai chi group
interventions,24,32,34 and five fall-related multifactorial programmes19,28-30,33 of which
three were home-based29,30,33 and two community-based in group format.19,28 Most
interventions were not primarily aimed to reduce fear of falling and their effects on fear
of falling should be considered in the context of their primary objectives as well. With
one exception,30 these exercise, tai chi and fall-related multifactorial interventions also
demonstrated improvement in their primary outcome (e.g., number of falls).
Regarding the effectiveness of trials of higher methodological quality, two observations
deserve consideration. First, two trials evaluating a comparable home-based exercise
intervention showed consistency in effectiveness18,27 but a community-based exercise trial
did not support these findings.16 Variations in these studies, such as applied fear-of-falling
measures (scales versus an insensitive-to-change one-item question41), may explain these
differences. Second, in fall-related multifactorial interventions, community-based group
interventions of approximately eight sessions and individual interventions of approximately
five home visits resulted in a reduction of fear of falling,19,28-30,33 although both
community-based multifactorial group interventions reported discrepancies in findings
across different measures of fear of falling.19,28
Any systematic review is potentially susceptible to bias. An attempt was made to
minimise publication bias by supplementing the database search with expert
consultation. Expert consultation proved particularly valuable, because it provided
approximately one third of the included trials. As a result, it is strongly recommended
that experts be consulted in the search for relevant papers for a systematic review,
particularly if the outcome of interest is unlikely to be the primary outcome and is not
well defined using MeSH terms. To improve reliability regarding data extraction and
minimise bias, two independent reviewers extracted data using a standardised format.
Blinded data extraction was not possible, because the reviewers were experts in the field
of research, but evidence for the superiority of blinded data extraction is inconclusive.11
To minimise bias due to study design and quality, only randomised controlled trials were
included and an overview of validity items was provided, although the predefined
standard for higher methodological quality depended on reporting of validity items by
authors. Overall, study reports paid little attention to process characteristics of
interventions, meaning that, for most trials, it remains unclear whether the intervention
was performed according to protocol.
Implications
Home-based exercise interventions, community-based tai chi and home-based fall-related
multifactorial interventions have been shown to be effective. Because home-based and
community-based interventions resulted in a reduction of fear of falling in community-
living older people, before implementation into practice, careful consideration should be
given to the most appropriate intervention for each setting.
Several implications for research arise from our review. First, further research on
which types of interventions reduce fear of falling is warranted, because the results were
based on a small number of trials. Therefore, fear of falling should be assessed in future
trials that address relevant factors such as falls, activity restriction and frailty in older
people. More specifically, future research should provide clarity on the effectiveness of
balance interventions, community-based exercise interventions and community-based
multifactorial group interventions on fear of falling in community-living older people.
The evaluation of a community-based multifactorial group intervention is in progress.42
Second, to benefit from findings of future trials, these trials should have sufficient
power and be of higher methodological quality (see list of criteria in Table 1), well-
reported (as recommended in the CONSORT statement43) and comparable to other
trials regarding outcome measures.44 For the latter, the FES International (FES-I) should
be used as a fear-of-falling measure. This 16-item measure assesses the intensity of
concern about falling when performing easy and more-demanding physical and social
activities. This measure meets several objections to other fear-of-falling measures and
has been shown to have acceptable reliability and construct validity across different
samples in various countries.41,45 In the past decade, different concepts, such as fear
of falling and fall-related self-efficacy, have been applied to describe and measure
psychological aspects of falling.12 Fear of falling and fall-related self-efficacy may not be
considered one and the same construct46 and an increase in fall-related self-efficacy,
assessed as balance confidence,47 can act as a mediator to reduce fear of falling.35 This
underlines the need to distinguish between these outcomes, although there is evidence
that the different dimensions of fear of falling, such as perceived risk and consequences
of falling, are all strongly correlated with a single underlying dimension of perceived
threat of falling,48 although if one is interested in fear of falling as an outcome,
applying the FES-I would facilitate comparing findings in different samples in various
countries. Reporting effect sizes might also improve comparability of findings across
trials. Third, process characteristics should be reported, because they are essential for
understanding and improving evaluated interventions.49 In addition, besides intention-
to-treat analyses, subgroup analyses are recommended to provide insight into the
effectiveness of the intervention in people with different characteristics (e.g., people
with different initial levels of fear of falling). These findings may help target the most
appropriate populations for specific interventions or may provide a reason for adapting
an intervention for a particular population (e.g., intensifying an intervention for people
with higher levels of fear). Lastly, with regard to most interventions that reduced fear
of falling, little is known about underlying mechanisms, including for example, the role
of cognitive and physical elements, and the effect of adherence and encouragement
as potential contributors to success. Insights into these aspects are important for
improving interventions and implementation.
Fear of falling might be a protective response to a realistic threat, preventing people
from undertaking activities with a high risk of falling and potential injury, although fear
of falling resulting in restriction of activities that one could safely perform may lead to
unnecessary adverse consequences regarding social, mental and physical health.4-10 It
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is therefore important that future fall-related interventions and research promote a
realistic and adaptive view on fall risk and teach older people to perform activities
safely. The experience of performing activities safely may lead to increased falls self-
efficacy and a realistic view of the risk of falling. Although reducing fear of falling is an
important goal in itself to improve psychological well-being in older people, benefits
for both older people themselves and society in general may increase if this reduction
also results in or is accompanied by increased safe behaviour, social participation, and
maintenance or renewed uptake of activities of daily living. Thus, in addition to assessing
fear of falling and falls, assessing activity in fall-related trials is also important. Such a
measure should not only assess physical activity but should also cover a broader domain
of activities, such as activities of daily living and social participation. A recent study
showed that there is limited evidence about measures’ properties in this area of outcome
measures suitable for fall-injury-prevention trials.50 Therefore, the development of a
suitable measure is desired.
To sum up, community-based tai chi, home-based exercise and home-based fall-
related multifactorial interventions have shown to reduce fear of falling in community-
living older people. Further well-conducted research on interventions that reduce or
may reduce fear of falling in older people is warranted.
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CHAPTER 4
Reducing fear of falling and avoidance
of activity in elderly persons: 
the development of a Dutch version of
an American intervention
GAR Zijlstra, SL Tennstedt, JCM van Haastregt, 
JThM van Eijk, GIJM Kempen
Patient Education and Counseling 2006;62:220-7
Abstract
Objective The present study reports on the development of a Dutch version of an
American intervention for community-residing older persons in The Netherlands.
Adaptation of this cognitive behavioural group intervention, to reduce fear of falling and
avoidance of activity in older persons, was required before evaluation in a different
setting. 
Methods The process of adaptation consisted of defining the target population,
translating the original intervention manual literally, consulting Dutch experts and a
developer of the original intervention, selecting qualified facilitators and conducting a
pilot study of the adapted manual.
Results Adaptations were incorporated to improve the content, feasibility and didactic
materials. The main adaptations were scheduling more time for some activities, changing
session frequency from twice to once a week, adding a booster session after 6 months
and adding more transparencies.
Conclusions A critical assessment of the appropriateness and feasibility of the original
intervention provided important information to facilitate replication in the Dutch setting.
Applying a systematic approach is recommended in the process of adapting an original
intervention for use in a different setting. To facilitate replication, in general, more
detailed information should be provided about interventions.
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Introduction
Fear of falling is common in older persons. It is reported both by older people who
experienced a fall and by those who have no previous fall experience.1-4 In studies conducted
in the US, UK and The Netherlands, about 20 to 60% of the older people living in the
community reported at least some fear of falling.2 3 5-11 In two studies an even higher
percentage of older people who reported fear of falling was observed.12 13 Population
characteristics, like age, fall history and frailty, and measures used to assess fear of falling
differ greatly among studies and may cause the variability observed in prevalence of fear
of falling.7 14 15 Besides all this, it is likely that prevalence of fear of falling is underreported
due to failing to include the most fearful elderly in studies and the fear of stigmatisation.2 16
In the past two decades several cross-sectional and a few prospective studies have
identified multiple factors associated with fear of falling, including advanced age,5 6
female gender,5 6 8 fall history,1 6 8 17 depressed mood,6 17-20 perceived poor health,1 5
decreased quality of life,6 21 decreased mobility6 17 21 and institutionalisation.21 When
fear of falling results in restricting one’s activities1 3 4 7-9 18 22 23 and reducing one’s physical
fitness, it increases the risk for future falls,7 mortality, morbidity, reduced functioning and
premature nursing home admissions.24
With respect to the abovementioned prevalence and potential impact of fear of
falling on older people’s life, it is obvious that fear of falling may not be ignored. According
to Cumming and colleagues it might be just as serious a health problem as falls
themselves.21 However, in contrast to the many interventions developed to prevent
falls, only a few interventions have been developed and evaluated specifically to reduce
fear of falling in older people living in the community.25-27 One of these interventions,
an American cognitive behavioural group intervention, aims at reducing both fear of
falling and associated activity restriction in older persons. This intervention, called ‘A
Matter of Balance’ (AMB), was developed and evaluated by Tennstedt and colleagues
in Boston, US.26 28 Based on the reported effectiveness of this intervention, we decided
to perform a randomised controlled trial to assess the effectiveness of AMB in The
Netherlands (the design of this trial is described elsewhere29). For this reason, adaptation
of AMB for the Dutch setting was necessary.
When adapting an intervention one should aim at facilitating successful implemen-
tation in the new setting on the one hand and preventing unnecessary deviations from
the intervention manual on the other hand. Since adaptations may unintentionally result
in a loss of effectiveness, it is imperative to replicate interventions as accurately as
possible. This implies that researchers performing replication studies need to consider
several activities in the replication process. These activities may comprise: examining the
original intervention carefully to determine appropriate eligibility criteria for participants,
examining the need to update the intervention with new knowledge, determining the
feasibility and appropriateness of the intervention in the new setting, and examining
potential consequences of adaptations made to the intervention. In the present study to
develop a Dutch version of AMB (AMB-NL) for older people in The Netherlands, a
systematic approach was applied to facilitate successful implementation and to minimise
the risk of reducing the effectiveness of AMB. The aim of this paper is to describe the
development process of AMB-NL for community-residing older persons in The Netherlands. 
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A Matter of Balance
AMB is a cognitive behavioural group intervention developed to reduce fear of falling
and promote physical, social and functional activity in older persons living in the
community.26 To attain a reduction in fear of falling, the intervention aims to increase
self-efficacy beliefs with regard to falling as well as the sense of control over falling. Four
strategies are used to accomplish these aims: (1) restructuring misconceptions to
promote a view of fall risk and fear of falling as controllable; (2) setting realistic goals
for increasing activity; (3) changing the environment to reduce fall risk; and (4) promoting
physical exercise to increase strength and balance. Through use of these strategies, the
four main sources to influence one’s self-efficacy beliefs, including performance
attainment (skills mastery), vicarious experience (modelling), verbal persuasion and
physiological states,30 are incorporated in AMB.
AMB was developed for older persons living in the community who experience fear
of falling and restrict their activity due to this fear of falling. Tennstedt and colleagues
included older persons of at least 60 years of age living in senior housing sites who were
not suffering from any major physical or health condition, were able to communicate in
English and reported activity restriction due to fear of falling.26 Participants were
recruited through self-response and by provider referrals. Home visits were conducted
to screen for eligibility and to obtain informed consent to participate. According to
Tennstedt and colleagues, there are several important qualifications for a facilitator of
AMB,28 including a thorough understanding of the contents and objectives of AMB,
knowledge of group processes and experience in managing groups, and familiarity
with the special needs of older people. In total, eight group sessions constitute the
intervention. Each session lasts 2 hours and sessions are held twice a week for a period
of 4 weeks. On average, 10 people participate in each group. The contents of each
intervention session are described in detail in a facilitator’s manual.28 The main contents
of AMB, presented in Appendix A, are addressed in a similar approach: (1) introduction;
(2) participant’s point of view; (3) positive and negative aspects concerning the topic;
(4) the association with falls or fear of falling; and (5) implementation in the participant’s
daily life. To ensure cognitive restructuring in participants and to stimulate active
participation, a variety of techniques and materials are used, including lectures, videos,
group discussions, mutual problem-solving, role-plays, physical exercises for strength,
flexibility and balance, and skill development. Behavioural contracts and goal setting
are used to individualise the intervention.28 In all sessions, transparencies and flipcharts
are employed for visualisation of information and participants are provided printed
materials for completion, either during the session or at home. Participants also receive
an elastic band for performing physical exercises during the sessions and at home.
To study the effectiveness of AMB, a randomised controlled trial was conducted
between October 1994 and July 1996 in 20 senior housing sites in Boston.26 The
intention-to-treat analysis showed statistically significant improvements in mobility and
intended activity directly after the intervention. At 12 months, significant improvement
in falls efficacy, mobility and social function was observed in those participants attending
five or more sessions. Based on the results of the trial and programmatic experience,
Tennstedt and colleagues made several recommendations,26 including offering the
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intervention in the home to facilitate participation by those at greater risk of falls and
fear of falling, and adding a booster session at 6 months to overcome the observed
decay in intervention effect. This booster session was developed and added to the
manual by Tennstedt and colleagues.28 It includes discussing the benefits of a positive
attitude towards fall prevention, responding to a fall, sharing fall experiences and
personal actions to reduce recurrence of falling, and discussing perceived changes in
behaviour and thoughts as a result of the intervention.
Methods
In the process of developing AMB-NL, the original intervention manual and the trial
conducted by Tennstedt and colleagues26 28 were taken as points of departure, and a
systematic approach was developed to obtain an accurate replication of the intervention
for the Dutch setting. This approach comprised several activities that led to various
preliminary versions before a final version of AMB-NL was formulated (Figure 1). First,
AMB was examined to gain insight into the objectives and contents on the one hand
and eligibility criteria for participants and qualifications for facilitators on the other
hand. Second, the intervention manual was literally translated to obtain an accurate
replica of AMB in the Dutch language (the first version of AMB-NL). Next, this version
was reviewed by Dutch experts in gerontology and geriatrics who then were consulted
to decide on: (1) the eligibility criteria for participants; (2) the qualifications for the
facilitators; (3) the need for updating the intervention manual with new knowledge in
the research field; and (4) the appropriateness of the AMB content and activities for
the Dutch population. Three authors (GZ, JvH, GK) evaluated the experts’ comments
and all authors (except ST) reviewed this first version of AMB-NL while paying attention
to feasibility and future implementation of the intervention in the Dutch setting.
Adaptations were made to the intervention manual and a second version of AMB-NL
was formulated. Next, a pilot study was conducted to evaluate the second version of
AMB-NL. Since this study was conducted to improve the manual and not to conduct
an effectiveness evaluation; only one group of participants was included. This pilot
study aimed to provide insight into: (1) the feasibility of the manual for the facilitators;
(2) the appropriateness of the contents of the manual for the participants; and (3) the
appropriateness of the programme materials and didactic techniques for the
participants. Every session of the intervention was observed by an author (GZ, JvH, GK)
and at least one non-participating facilitator. During the pilot study, data was gathered
by written reports, questionnaires, discussions, and videotaping participants and
facilitators. Directly after the intervention, an evaluation group meeting was held with
all facilitators and interviews were conducted with pairs of participants. Following data
analysis, adaptations were made to the intervention manual (third version of AMB-NL).
Lastly, during several consultations with one of the developers of AMB (author ST),
adaptations and their potential consequences in the context of the US experience with
AMB were discussed. As a result, adaptations were made resulting in the final version
of AMB-NL. The study was approved by the local medical ethics committee.
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Original intervention AMB
First version AMB-NL
Second version AMB-NL
Third version AMB-NL
Final version AMB-NL
Examination of AMB
Aim:
- to gain insight into AMB
Expert consultation
To determine:
- eligibility criteria for participants
- qualifications of facilitators
- the need for updating the intervention manual
- the appropriateness of the intervention manual
Evaluation: pilot study
To determine:
- the feasibility of the intervention manual
- the appropriateness of the intervention content
- the appropriateness of the programme materials 
 and didactic techniques
Literally translation
Aim:
- to develop a replica of AMB in Dutch
Developer consultation
Aim:
- to discuss adaptations in AMB-NL 
 and their potential consequences
Figure 1 The development process of AMB-NL
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Results
Examination of AMB, literally translation and expert consultation
After examining AMB and the population of the American trial, it was decided to use
similar inclusion criteria to define the Dutch target population, i.e. older persons
reporting at least some fear of falling and associated restriction of activities. Table 1
presents similarities and differences in the target population in AMB and AMB-NL. There
were several deviations from the American study. First, the American intervention was
conducted in senior housing buildings in order to facilitate attendance by those who
had restricted activity. Considering future implementation issues, we preferred to
approach all older people living independently in the community. To facilitate
attendance, as in the American trial, the intervention was planned to be conducted in
the centre of the neighbourhoods and transportation was offered to those experiencing
mobility problems. Second, to increase efficiency in selection of the population, the
sample was restricted to persons aged 70 or over as prevalence of fear of falling
increases with age.5 6 Next, a brief self-administered questionnaire was developed to
screen potential participants rather than a home visit as in the American trial.26 This
questionnaire efficiently screened a large sample of older persons for the trial
evaluating the effectiveness of AMB-NL. Sample size calculations for this trial showed
that a minimum sample of 3,560 community-living older persons needed to be
screened for eligibility to enrol 284 participants. Lastly, people confined to bed,
restricted by permanent use of wheelchair or waiting for nursing home admission
were excluded due to expected difficulties in attending and participating in sessions. 
In the examination of AMB, the qualifications for facilitators as stated by Tennstedt
and colleagues28 were critically assessed as well. Six nurses working at home care
agencies, providing home care to older people living independently in the community
and qualified in the field of geriatrics were selected as facilitators for the pilot study
and randomised controlled trial in The Netherlands. All nurses had higher vocational
level. Before the pilot study, a training session for the facilitators was held. Main topics
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Table 1 Comparing the target population of AMB26 28 and AMB-NL
Target population of AMB Target population of AMB-NL
Inclusion criteria
reporting fear of falling reporting fear of falling
reporting restriction of activity reporting avoidance of activity
independently living in senior housing sites independently living in the community*
aged 60 and over aged 70 and over†
Exclusion criteria
suffering from major physical or health condition confined to bed†
unable to communicate in English restricted by permanent use of wheelchair†
on waiting list for nursing home admission†
* AMB-NL differs from AMB due to a different setting.
† AMB-NL differs from AMB due to efficiency in selecting potential participants.
addressed were the contents and objectives of AMB-NL, principles of group processes
and managing a group. Physical exercises were practiced and performance was
evaluated by a physical therapist. A psychologist informed the facilitators about the
theoretical background of fear and cognitive behavioural interventions.
The next activity in the systematic approach of developing AMB-NL was literally
translation: the AMB manual and all materials were literally translated into Dutch by
native speakers (authors GZ, JvH). This included development of Dutch subtitles for the
intervention videos as well. Three authors (GZ, JvH, GK) reviewed the intervention
manual to improve readability and clarity, and changes were incorporated into the first
version of AMB-NL.
Then, several independent experts in gerontology and geriatrics (three nurses, two
physical therapists, a geriatrician and a behavioural scientist) reviewed and commented
on this first version of AMB-NL. Table 2 shows the comments provided and the
incorporated adaptations. The experts agreed with the eligibility criteria for the
participants and the qualifications for the facilitators; moreover, the manual did not
66
Chapter 4
Table 2 Comments on AMB-NL following expert consultation and incorporated adaptations in the second
version of AMB-NL
Comments Incorporated adaptations
Contents
No update with new insights required* Not applicable
No crucial information lacked* Not applicable
No information was redundant* Not applicable
Activities are relevant and appropriate* Not applicable
Add activities to practice activities of daily life None, due to expected limitations in feasibility, e.g.,
(e.g., how to walk safely with a cane)* limited time, variety in participants’ characteristics
Repeat main topics in the midcourse evaluation* Midcourse evaluation was extended to review all
main topics addressed at that time
Show assistive devices which improve safety* Showing several assistive devices, like a cane, elastic
shoelaces and grab bars, was included in
session 7
Discuss no new information in the booster session† All new activities were incorporated in previous
sessions. The booster session comprised reviewing
the main topics and incorporating them in daily life
Provide information on fear of falling relevant to Fact sheets were completed with prevalence rates 
Dutch elderly† ‡ for falls and fear of falling in The Netherlands
Replace addresses for local addresses† ‡ Addresses for assistive devices, emergency-calling
systems, exercise groups, welfare and safety
recommendations in the home environment were
replaced by local addresses
Substitute American examples, names or American examples, names or situations were
situations† ‡ substituted by one’s familiar to Dutch older persons
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require an update with new knowledge according to the experts. However, the experts
did provide several comments on the intervention manual and three authors (GZ, JvH,
GK) evaluated these comments. Comments on AMB-NL resulting from this process
concerned the intervention content, materials, feasibility and implementation in the
Dutch setting. All authors (except ST) reviewed AMB-NL as well. Those comments
resulting in adaptations included: (a) exclusion of new information in the booster
session; (b) more time for some activities or sessions; (c) clarification of Dutch phrases
to understand some English phrases completely; (d) simplification and visualisation of
materials; and (e) substitution of Dutch examples, addresses, figures with respect to
falls, fear of falling, etc. The adaptations were incorporated in the second version of
AMB-NL.
Table 2 Comments on AMB-NL following expert consultation and incorporated adaptations in the second
version of AMB-NL (continued)
Comments Incorporated adaptations
Feasibility
Insufficient time scheduled for some activities* † A few activities were left out or altered into an
activity with similar goals but taking less time
Insufficient time scheduled for challenging fear A handout about challenging fear of falling was
of falling† included in three sessions as an additional activity
Insufficient time scheduled for some sessions* † The number of options in optional activities was
reduced or optional activities were omitted
Expect practical limitations at intervention sites‡ One activity was modified into an activity with
similar goals
Provide safety with regard to physical exercises* † Facilitators were trained in physical exercises by a 
physical therapist. In the intervention manual extra 
attention was paid to safely perform physical 
exercises
Didactic materials
Clarification of translated English phrases* † English phrases with no similar Dutch phrases were
explained extensively in the intervention manual
Phrases on printed materials may be too difficult* † Sentences and words on printed materials were
simplified
Clarify didactic materials and methods* Manageability of didactic materials was improved
e.g., by enlarging prints, adding colours and
providing extra instructions in the intervention
protocol
Visualise more didactic materials* Extra transparencies were added to stimulate the
participant’s contribution in the activities, as well as
to facilitate the learning process
* Comment provided by experts.
† Comment provided by authors (GZ, JvH, JvE, GK).
‡ Adaptations to improve implementation in the Dutch setting.
Evaluation and developer consultation
The next activity was evaluation of the second version of AMB-NL in a pilot study; in the
fall of 2002 this study was conducted in the southeast of The Netherlands. Seventeen
older people received the screening questionnaire and 11 persons met the inclusion
criteria and signed informed consent. Due to pre-existent medical reasons, one of the
participants dropped out after the second session. All others completed the eight
sessions and the booster session. All trained facilitators participated in the intervention;
each facilitator conducted at least one session and observed at least one other session.
Comments and adaptations as a result of this pilot study are summarised in Table 3. 
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Table 3 Comments following the pilot study and incorporated adaptations in the third concept of AMB-NL
Comments Incorporated adaptations
Feasibility
Insufficient time scheduled for some activities† Sequence of several activities within sessions
was altered to improve efficiency
Insufficient time scheduled for some sessions† Some activities were combined and optional
activities were omitted
Preparing the slideshow takes up too much time† The slides were printed on transparencies
Managing all activities in the first session is difficult† Two facilitators were scheduled to conduct the
first session
Didactic materials
Simplification of phrases derived from AMB† Some Dutch phrases did not completely
correspond with phrases in AMB due to
difficulties in translation, facilitators were
instructed to explain these phrases to the
participants sufficiently
Reduce complexity and improve readability of Sentences and words were simplified and the 
printed materials and transparencies* † amount of text was reduced
Improve accessibility of printed materials* † Printed materials received page numbers and
those that returned frequently were printed on
coloured paper
Improve consistency among printed materials* Lay-out was improved and comparable printed
materials (like personal action planners)
were made equal
Apply more transparencies* † For each session a set of transparencies was
provided with all printed materials and main
activities
* Comment provided by participants.
† Comment provided by facilitators and observers of the intervention.
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With regard to the first aim of the pilot study, determining the feasibility of the manual,
the facilitators were generally comfortable with the content and the structure of the
sessions. However, the time allotted for some of the activities was insufficient. During
the evaluation group meeting, facilitators indicated that combining some activities
would improve feasibility and efficiency. In addition, recommendations were made with
respect to efficiently using the time available and simplifying the manual, e.g., by
leaving out optional activities and organising activities more strictly. No major problems
were observed or reported regarding managing group processes. However, use of two
facilitators to conduct the first session was preferred; firstly, to facilitate managing all
activities, and secondly, to introduce the second facilitator as a potential stand-in for
the first facilitator during the following sessions. The facilitators also suggested
improvements for the printed materials and the use of more transparencies for the
intervention content. 
With regard to the second aim of the pilot study, determining the appropriateness
of the manual content for the participants, both facilitators and observers considered
the content appropriate. Participants also rated most topics addressed in the various
sessions appropriate and the provided examples were valued as appropriate and useful.
During the evaluation interview, participants reported an increase in confidence,
independence, self-awareness, increased social and physical activity, and assertiveness.
In addition, they reported having implemented adjustments in the home environment
and having incorporated adaptations to reduce risk-taking behaviour in daily life. 
The final aim of the pilot study was to determine the appropriateness of the materials
and didactic techniques applied in the intervention. Participants had recommendations
only about the intervention materials. Most participants appreciated the videos with
subtitling in Dutch. Participants indicated that printed materials should be improved
with regard to complexity, readability, accessibility and consistency. Participants valued
the transparencies and recommended using them more frequently. Like the printed
materials, simplifying the text of the transparencies was suggested. Provision of the
elastic band utilised in the physical exercises was highly appreciated.
The final activity of the systematic approach for developing a Dutch version of AMB
included consultation with one of the developers of AMB (ST). Several consultations
were arranged to discuss the adaptations to AMB and their potential consequences.
As a result, two final adaptations were made. First, the booster session was added 6
months after the eighth session to prevent decay of intervention effects. Second,
session frequency was changed from twice a week to once a week for practical reasons
(i.e. availability of intervention location and facilitators) and also to facilitate participant’s
scheduling of the intervention in their daily life. Attending the sessions and working on
the home assignments require time. A decrease in attendance for these older persons
was expected when conducting the sessions twice a week. Finally, the content of all
sessions was reviewed and the final version of AMB-NL was formulated.
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Discussion
Particular challenges arise when a replication of an intervention is developed in another
country with a different culture. This paper describes the process of developing a Dutch
version of an American intervention to reduce fear of falling and avoidance of activity
in older persons. The results indicate that it is very important to critically and
systematically assess the appropriateness and feasibility of an intervention before
implementing it in a different setting. By applying a systematic approach as in the
present study, several aspects of the intervention were identified that needed
improvement in order to conduct the intervention in the Dutch setting. As a result, a
considerable number of actions were undertaken to improve the content, feasibility and
didactic materials in AMB-NL.
In the present study, the intervention manual and all additional materials were
translated into Dutch and the videos were subtitled. Although the participants
appreciated the videos, it is our opinion that replacing them with videos produced in
The Netherlands would improve the effect of the videos. We assume that videos with
Dutch persons and situations comparable to the Dutch setting will facilitate the
participant’s identification with the persons in the video and should enhance the effect
of modelling on desired behaviour change. It is our opinion as well that the intervention
manual could have been further improved if an additional pilot study was conducted
to test the final version of AMB-NL. In addition, inclusion of two intervention groups
in a pilot study would provide more information to assess if adaptations were indeed
necessary or if recommendations for adaptation were specific to this particular group
of participants. Unfortunately, for this study, budget and time constraints did not allow
the production of a Dutch video or the implementation of a second pilot study.
Although interventions are the key components of trials, detailed information
about the content of interventions is often not included in published reports. In general,
papers on randomised controlled trials report the effect and sometimes the cost-
effectiveness of interventions and some also include a description of process evaluations.
While these papers provide a wealth of relevant information, detailed information
about the content of intervention protocols often remains inaccessible to the public
domain. Availability of such detailed information about interventions is required to
facilitate replication of interventions and to estimate their value. For that reason, papers
about interventions should include the theoretical framework and a description of the
main content, the target population, the qualifications for a facilitator (if applicable),
the timeframe of the intervention, the format in which the intervention is provided to
the participants, and the main intervention techniques and materials. In addition,
information about the language in which the manual is written and how the complete
intervention manual can be obtained should be provided. Renowned journals, however,
provide limited space for information about intervention protocols in papers about
intervention effects. Therefore, trial researchers should seriously consider writing
separate papers with detailed information about the development and content of
interventions, which may be of particular interest to practice-oriented journals.
This paper describes the development process of a Dutch version of an intervention
originally developed in the US. It shows that by applying a systematic approach, like
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literally translating, consulting experts, conducting a pilot study and taking future
implementation into consideration, a replication of an intervention can be developed
and valuable information to improve the feasibility of the intervention for the different
setting can be obtained. Therefore, we strongly recommend applying a systematic
approach for the development of a replication of an intervention in a different setting.
Papers about intervention protocols and the process of adapting them for different
settings are scarce but nevertheless important for future application and replication of
interventions. For this reason, papers reporting on interventions should provide more
detailed information to facilitate replication of these interventions.
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Appendix A Main contents of A Matter of Balance28
Session 1: Introduction to the Programme
Starting a group intervention
Background information on fear of falling
Beliefs and disbeliefs about fear of falling
Shifting from negative to positive thinking patterns
Finding personal solutions to deal with fear of falling
Session 2: Exploring Thoughts and Concerns about Falling
Attitudes related to fear of falling and challenging them
Adaptive responses to counter misconceptions about falls
Unhelpful thoughts and their effects regarding to feelings and behaviour
Shifting from self-defeating to self-motivating thoughts
Session 3: Exercise and Fall Prevention
Misconceptions regarding physical exercise for elderly people
Potential consequences of inactivity and benefits of physical activity
Staying or becoming physically active to prevent falls 
Recognising and overcoming barriers to stay or become physically active
Appropriate physical exercises for elderly people and fall prevention
Practicing simple physical exercises
Session 4: Assertiveness and Fall Prevention
Association between assertiveness and fall prevention
Potential benefits of being assertive
Reducing fall risk by being assertive in a proper fashion
Addressing physical risk factors for falls
The influence of physical exercise on physical characteristics
Practicing physical exercises
Session 5: Managing Concerns about Falling
Developing and implementing a personal physical exercise programme
Improving one’s balance
Shifting from self-defeating to self-motivating thoughts regarding physical activity and fall risk
Practicing physical exercises
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Appendix A   Main contents of A Matter of Balance28 (continued)
Session 6: Recognising Fall-ty Habits
Identifying and managing risk-taking behaviour in daily life
Prioritising fall risk behaviours 
Searching for suitable, personal solutions to change risk-taking behaviour into safe actions
Planning behaviour change strategies
Setting goals for activities one would like to carry out
Shifting from negative thoughts associated with planned activities to positive responses
Practicing physical exercises
Midcourse evaluation of the intervention
Session 7: Recognising Fall Hazards in the Home and Community
Potential fall hazards in homes and community
Recognising and eliminating environmental hazards by finding simple solutions
Practicing physical exercises
Session 8: Practicing No Fall-ty Habits
Practicing assertiveness skills for locating and utilising resources to prevent falls
Seeking help after a fall
Understanding that risk-taking behaviour can be eliminated
Practicing physical exercises

CHAPTER 5
Evaluating an intervention to reduce fear
of falling and associated activity
restriction in elderly persons: design of a
randomised controlled trial
GAR Zijlstra, JCM van Haastregt, JThM van Eijk, GIJM Kempen
BMC Public Health 2005;5:26
Abstract
Introduction Fear of falling and associated activity restriction is common in older persons
living in the community. Adverse consequences of fear of falling and associated activity
restriction, like functional decline and falls, may have a major impact on physical, mental
and social functioning of these persons.
Objective This paper presents the design of a trial evaluating a cognitive behavioural
group intervention to reduce fear of falling and associated activity restriction in older
persons living in the community.
Methods A two-group randomised controlled trial was developed to evaluate the
intervention. Persons 70 years of age or over and still living in the community were
eligible for study if they experienced at least some fear of falling and associated activity
restriction. A random community sample of older people was screened for eligibility;
those eligible for study were measured at baseline and were subsequently allocated to
the intervention or control group. Follow-up measurements were carried out directly
after the intervention period, and then at 6 months and 12 months after the intervention.
People allocated to the intervention group were invited to participate in 8 weekly
sessions of 2 hours each and a booster session. This booster session was conducted
before the follow-up measurement at 6 months after the intervention. People allocated
to the control group received no intervention as a result of this trial. Both an effect
evaluation and a process evaluation were performed. The primary outcome measures
of the effect evaluation are fear of falling, avoidance of activity due to fear of falling
and daily activity. The secondary outcome measures are perceived general health, self-
rated life satisfaction, feelings of loneliness, activities of daily life, feelings of anxiety,
symptoms of depression, social support interactions, perceived consequences of falling,
perceived risk of falling, and falls. The outcomes of the process evaluation comprise
performance of the intervention according to protocol, attendance and adherence of
participants, and participants’ and facilitators’ opinion about the intervention. Data of
the effect evaluation will be analysed according the intention-to-treat and on-treatment
principle. Data of the process evaluation will be analysed using descriptive techniques. 
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Introduction
Fear of falling and associated activity restriction are common in older persons, both in
those older persons who have experienced a fall and those who have not.1 2 Studies in
older people living in the community showed that about 20 to 60% of these persons
experience at least some fear of falling2-6 and about 20 to 55% report activity restriction
due to fear of falling.1 5 7-9 In this paper, we focus on the design of a randomised
controlled trial evaluating a cognitive behavioural group intervention, which aims to
reduce fear of falling and associated activity restriction in older persons.
In one of the first reported studies on fear of falling, Vellas and colleagues indicated
that fear of falling may lead to a debilitating spiral marked by loss of confidence and
reduced activity, resulting ultimately in a loss of independence.10 In later studies this
observation was strengthened. Fear of falling was found to be associated with several
adverse factors, including decreased quality of life,3 11 decreased mobility,3 11 functional
decline,3 11 12 falls13 and institutionalisation.11 These factors may not only have an
adverse influence on the physical health status of older persons, but on social and
mental health status as well. Therefore, reducing fear of falling and associated activity
restriction in older persons may improve their health status. However, until now only a
few interventions have been developed and evaluated specifically to reduce fear of
falling in older people living in the community.14-16
In our trial we will evaluate one of these interventions in The Netherlands, a
cognitive behavioural group intervention called ‘A Matter of Balance’ (AMB). This
intervention has originally been developed and evaluated in the US and aims to reduce
fear of falling and associated activity restriction in older persons.15 The intention-to-
treat analysis showed statistically significant improvements in mobility and intended
activity directly after the intervention. The on-treatment analysis (including participants
who attended five or more out of eight sessions) showed statistically significant
improvements in falls efficacy, perceived ability to manage falls and mobility directly after
the intervention. At 12 months, this latter group showed statistically significant
improvements in falls efficacy, perceived ability to manage falls, mobility and social
function. 
Based on the reported effectiveness of AMB in the US and the aspiration to implement
AMB in the Dutch health care system, we decided to perform a trial to assess its
effectiveness in The Netherlands. For this purpose, the intervention protocol of AMB
was translated and adapted for the Dutch setting (AMB-NL).17 The current paper
presents the design of a randomised controlled trial evaluating AMB-NL in Dutch older
persons living in the community.
Aims
The primary aim of the effect evaluation was to study the effects of AMB-NL on fear
of falling, avoidance of activity due to fear of falling and daily activity in older persons
living in the community in The Netherlands. The secondary aim was to study the effects
of this intervention on perceived general health, self-rated life satisfaction, feelings of
loneliness, activities of daily life, feelings of anxiety, symptoms of depression, social
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support interactions, perceived consequences of falling, perceived risk of falling and
falls. The aim of the process evaluation was to gain insight into factors potentially
influencing the effectiveness of the intervention and factors facilitating future
implementation of AMB-NL in the Dutch health care setting, if the intervention proves
to be effective.
Methods
Study design
A two-group randomised controlled trial with participants being randomly allocated to
either an intervention or a control group has been developed to evaluate AMB-NL.
Selecting potential participants, conducting the intervention and collecting data were
performed in five consecutive cycles. The first cycle started in November 2002 and the
last cycle in July 2003. Each cycle lasted about 18 months and included screening for
eligible participants, baseline measurement, randomisation (allocation to the intervention
or control group), the intervention period, a follow-up measurement directly after the
intervention period, a booster session at 6 months after the intervention, a follow-up at
6 months after the intervention (directly after the booster session) and a final follow-up
at 12 months after the intervention. The Medical Ethics Committee of the Maastricht
University/Academic Hospital Maastricht granted approval for conducting this trial. The
study design is presented in Figure 1.
Settings and locations 
Two communities, Maastricht and Heerlen, situated in the southeast of The Netherlands
were selected for participation in the trial. As screening for potential participants and
conducting the intervention was performed in five cycles, both communities were
divided into five sections proportional to the number of potential participants in
contiguous neighbourhoods. Intervention sessions were conducted in local community
centres or homes for the elderly preferably located in the centre of those
neighbourhoods. Transportation to the intervention location was offered to participants
who expected difficulties to reach the location, for example due to health problems. 
Participants
Older persons were eligible for study if they met all of the following criteria: 1) reporting
at least some fear of falling; 2) reporting at least some associated avoidance of activity;
3) living in the community; and 4) being 70 years of age or over. Older persons confined
to bed, restricted by permanent use of wheelchair or waiting for nursing home
admission were excluded for study.
Immediately before screening for eligible participants in each of the five cycles,
addresses of older people living in the community who were 70 years of age or over at
1 January 2003 were randomly selected by municipal registry offices. Selected persons
were sent information about the trial and a brief self-administered screening questionnaire.
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This questionnaire assessed socio-demographic and fall-related variables, all inclusion
and exclusion criteria, and willingness to participate. Persons interested in participating
in the trial were asked to sign an informed consent form enclosed in the questionnaire.
All selected persons were requested to complete and return the questionnaire, even if
they lacked interest in participating in the trial. A postage free envelope was enclosed for
returning the questionnaire. If the questionnaire was not returned in a fortnight, a
reminder letter to return the questionnaire was sent. Those persons who signed the
informed consent form, were willing to participate, and met all other eligibility criteria
were invited to participate in the study.
Randomisation
Randomisation was carried out directly after baseline measurement and was performed
per community to ensure having both an intervention group and a control group in
each of the two communities. During each cycle two intervention groups were
composed per community. Per cycle, approximately half of the participants were
allocated to the intervention group (with a maximum of 15 participants per intervention
group). Participants allocated to the intervention group were then randomly allocated
to one of the two groups in their own community. Participants allocated to the control
group received no intervention as a result of this trial. An independent researcher
conducted randomisation by selecting random samples using SPSS 12.0 for Windows.
Intervention
The intervention AMB-NL is a translated and adapted version17 of a cognitive
behavioural group intervention for older persons living in the community developed by
Tennstedt and colleagues.15 This intervention has been developed to reduce fear of
falling and promote physical, social and functional activity in older persons living in the
community. Principles of cognitive restructuring18 are applied by focusing on changing
attitudes and self-efficacy beliefs with respect to falling before attempting to change
actual behaviour. To attain a reduction in fear of falling, the intervention aims to increase
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Figure 1 Study design 
self-efficacy beliefs with regard to falling as well as the sense of control over falling. Four
strategies are used to accomplish these aims: (1) restructuring misconceptions to
promote a view of fall risk and fear of falling as controllable; (2) setting realistic goals
for increasing activity; (3) changing the environment to reduce fall risk; and 
(4) promoting physical exercise to increase strength and balance.15
The intervention consists of 8 weekly group sessions lasting 2 hours. Six months
after the eighth session a booster session is scheduled. The main topics in each of the
sessions of AMB-NL, presented in Table 1, were discussed similarly: (1) introduction;
(2) participant’s point of view; (3) positive and negative aspects concerning the topic;
(4) association with falls or fear of falling; and (5) implementation in the participant’s
daily life. A more extensive description of the intervention is published elsewhere.17
Nurses qualified in the field of geriatrics and working for home care agencies were
trained as facilitators of the intervention. Except for the first session when two
facilitators were present, each intervention session was conducted by one facilitator.
Monthly meetings with facilitators and researchers were scheduled to evaluate and
discuss the progress of the trial, the intervention and associated matters. Participants
were informed to notify the facilitators or researchers if they were unable to attend a
session. After the session, facilitators contacted those participants who were absent
and briefly discussed the topics of that session. However, those participants who were
absent in all of the first three sessions were excluded from further participation in the
intervention due to an unbridgeable deficiency in knowledge.
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Table 1 Main contents of the Dutch version of AMB (AMB-NL)
Session 1: Introduction to the Programme
Starting a group intervention (e.g., getting acquainted)
Background information on fear of falling (e.g., incidence, impact)
Beliefs and disbeliefs about fear of falling
Shifting from negative to positive thinking patterns
Finding personal solutions to deal with fear of falling
Session 2: Exploring Thoughts and Concerns about Falling
Attitudes related to fear of falling and challenging them
Adaptive responses to counter misconceptions about falls
Unhelpful thoughts and their effects regarding to feelings and behaviour
Shifting from self-defeating to self-motivating thoughts
Session 3: Exercise and Fall Prevention
Misconceptions regarding physical exercise for elderly people
Potential consequences of inactivity and benefits of physical activity
Staying or becoming physically active to prevent falls 
Recognising and overcoming barriers to stay or become physically active
Appropriate physical exercises for elderly people and fall prevention
Practicing simple physical exercises
Chapter 5
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Table 1 Main contents of the Dutch version of AMB (AMB-NL) (continued)
Session 4: Assertiveness and Fall Prevention
Association between assertiveness and fall prevention
Potential benefits of being assertive
Reducing fall risk by being assertive in a proper fashion
Addressing physical risk factors for falls
The influence of physical exercise on physical characteristics (e.g., blood pressure)
Practicing physical exercises
Session 5: Managing Concerns about Falling
Developing and implementing a personal physical exercise programme
Shifting from self-defeating to self-motivating thoughts regarding physical activity and fall risk
Practicing physical exercises
Midcourse evaluation to review all main topics
Session 6: Recognising Fall-ty Habits
Identifying and managing risk-taking behaviour in daily life
Prioritising fall risk behaviours 
Searching for suitable, personal solutions to change risk-taking behaviour into safe actions
Planning behaviour change strategies
Setting goals for activities one would like to carry out
Shifting from negative thoughts associated with planned activities to positive responses
Practicing physical exercises
Discussing falls and seeking help after a fall
Session 7: Recognising Fall Hazards in the Home and Community
Potential fall hazards in homes and community
Recognising and eliminating environmental hazards by finding simple solutions
Discussing displayed assistive devices which improve safety
Practicing physical exercises
Session 8: Practicing No Fall-ty Habits
Practicing assertiveness skills for locating and utilising resources to prevent falls
Understanding that risk-taking behaviour can be eliminated
Practicing physical exercises
Booster session
Discussing personal experiences with falls and fear of falling
Shifting from self-defeating to self-motivating thoughts
Exercise and fall prevention
Potential fall hazards in homes and community
Change risk-taking behaviour into safe actions
Practicing physical exercises
Measures
Effect evaluation 
Primary outcome variables
The primary outcomes of the effect evaluation are fear of falling, avoidance of activity
due to fear of falling and daily activity. Fear of falling was assessed by three different
measures. First, respondents indicated the frequency of fear of falling when asked “Are
you afraid of falling?” (1 = never to 5 = very often). Second, on a 14-item falls efficacy
scale respondents indicated how concerned they are about falling while carrying out
several activities of daily living (1 = not at all concerned to 4 = very concerned).7 19 20
Finally, a four-item scale was used to assess the respondent’s perceived control over
falling.21 This scale focuses on the perceived control over the environment and one’s
own mobility and ability to do things to prevent falls and reduce fear of falling. The
frequency of avoidance of activity due to fear of falling was assessed by the question
“Do you avoid certain activities due to fear of falling?” (1 = never to 5 = always). Daily
activity was assessed by the Frenchay Activities Index.22 23 This index measures the
frequency in which daily activities that reflect the broader everyday activities of normal
living are performed.22 An overview of the primary and secondary outcomes measured
during the course of the study is presented in Table 2.
Secondary outcome variables
The secondary outcomes that were assessed are: perceived general health (item one of
the MOS SF-20),24 25 self-rated life satisfaction (seven-point satisfaction rating),26
feelings of loneliness (six-point Likert scale), activities of daily life (ADL subscale of the
Groningen Activity Restriction Scale),27 feelings of anxiety (anxiety subscale of the
Hospital Anxiety and Depression Scale),28 29 symptoms of depression (depression
subscale of the Hospital Anxiety and Depression Scale),28 29 social support interactions,30
perceived consequences of falling – loss of functional independence subscale and
damage to identity subscale,31 perceived risk of falling and falls. Feelings of loneliness
were assessed by the question “During the past 4 weeks, how often did you feel
lonely?” (1 = all the time to 6 = never). Falls were registered by both a one-item
question and a fall calendar. The one-item question assessed how frequently the
participant had fallen during the past months (1 = never to 6 = 5 or more falls). The
fall calendar was used for continuous registration of falls during the course of the trial. If
a fall occurred, participants indicated on the calendar: (a) the location of the fall (indoor
or outdoor); and (b) the number of times medical care was received due to the fall. 
Additional variables
Several additional variables were assessed to provide insight into the population, to
interpret the outcomes of the trial and to study the underlying mechanisms of the
intervention. Socio-demographic variables assessed during the process of screening
were: age, gender, marital status, living situation, living alone or not, and educational
level. Health-related variables assessed during the telephone interview of the baseline
measurement were: chronic medical conditions (a 19-item checklist),32 cognitive status
(modified version of the Telephone Interview for Cognitive Status),33 and impaired
vision and hearing (a four-item questionnaire).34 Other health-related variables assessed
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at baseline and follow-up telephone interviews were: use of health care (for example,
number of visits to the general practitioner) and use of assistive devices. Additional data
assessed with baseline and follow-up questionnaires were: general self-efficacy,35 36
physical self-efficacy,37 social self-efficacy35 and mastery.38 An overview of the additional
health-related scales, and self-efficacy and mastery scales is presented in Table 3.
Process evaluation
The process evaluation was aimed at gaining insight into factors potentially influencing the
effectiveness of the intervention and factors facilitating future implementation of the
intervention. Four main outcome measures were identified: (1) performance of the
intervention according to protocol; (2) attendance of participants; (3) adherence of
participants; and (4) opinion of participants and facilitators about the intervention. Table 4
provides an overview of outcomes of the process evaluation during the course of the trial.
85
Study design
Table 2 Primary and secondary outcome measures of the effect evaluation
No. of
Variables items Range* S B FU1 FU2 FU3
Primary outcome measures
fear of falling 1 1 to 5 SQ Q Q Q Q
fall-related self-efficacy7 19 20 14 14 to 56 - TI TI TI TI
perceived control over falling21 4 4 to 20 - Q Q Q Q
avoidance of activity due to fear of falling 1 1 to 5 SQ Q Q Q Q
daily activity22 23 15 15 to 60 - Q Q Q Q
Secondary outcome measures
perceived general health24 25 1 1 to 5 SQ Q Q Q Q
self-rated life satisfaction26 1 1 to 7 - Q Q Q Q
feelings of loneliness 1 1 to 6 - Q Q Q Q
activities of daily life27 11 11 to 44 - TI TI TI TI
feelings of anxiety28 29 7 0 to 21 - Q Q Q Q
symptoms of depression28 29 7 0 to 21 - Q Q Q Q
social support interactions30 12 12 to 48 - Q Q Q Q
no of falls in the previous 6 months 1 1 to 6 SQ - - Q Q
no of falls in the previous 2 months 1 1 to 6 - Q Q - -
no of indoor falls and number of outdoor falls 1 N/A - C> C> C> C>
no of times medical attention required due to falls 1 N/A - C> C> C> C>
CoF – loss of functional independence31 6 6 to 24 - TI TI TI TI
CoF – damage to identity31 6 6 to 24 - TI TI TI TI
perceived risk of falling 3 3 to 12 - TI TI TI TI
* The underlined scores indicate the most favourable scores; N/A = not applicable.
S = screening; B = baseline; FU1 = direct follow-up; FU2 = 6-month follow-up; FU3 = 12-month follow-up; SQ = screening
questionnaire; Q = questionnaire; TI = telephone interview; C> = calendar (continuous registration); CoF = perceived consequences
of falling.
Data collection
Data for the effect evaluation were gathered by means of self-administered
questionnaires, fall calendars and telephone interviews. Trained interviewers, who were
blinded for group allocation, conducted the interviews. After baseline measurement
participants received a fall calendar; every 3 months a sheet of the calendar was to be
returned to the research team. Data for the process evaluation collected from the
participants were completed by means of self-administered questionnaires and short
telephone interviews. Registration forms and self-administered questionnaires were
used to gather data from the facilitators. These data were discussed and illustrated by
the facilitators in two evaluative meetings. 
As recommended by Hollis and Campbell,39 non-compliant participants of the
intervention group were approached for all follow-up measurements and participants
with missing data were contacted to ensure completion of data. At 5 and 11 months
after the intervention, newsletters were sent to keep the participants interested in
participating in the trial and to notify them about its progress.
Sample size and power
Sample size calculations based on previous experiences in evaluative studies among older
persons in The Netherlands40 and the US15 showed that 92 participants were needed in
each group to detect a mean difference of at least 2.5 points on fall-related self-efficacy
based on an alpha of 5% (two-sided) and power of 80%. Taking a dropout rate of
35% into account, at least 142 participants were required for each group. Based on
unpublished data of Van Haastregt and colleagues (study described in40), we estimated
that approximately 14.5 percent of the older persons who returned the screening
questionnaire would meet all inclusion criteria and would be interested in participating
in the trial. With an estimated response rate of 55 percent, a minimum sample of 3,560
older persons aged 70 or over needed to be approached with a screening questionnaire.
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Table 3 Additional measures during the trial
Variables No. of items Range* B FU1 FU2 FU3
chronic medical conditions32 19 0 to 19 TI - - -
cognitive status33 11 0 to 41 TI - - -
impaired vision34 2 2 to 8 TI - - -
impaired hearing34 2 2 to 8 TI - - -
use of health care 6 N/A TI TI TI TI
use of assistive devices 14 N/A TI TI TI TI
general self-efficacy35 36 16 16 to 80 Q Q Q Q
physical self-efficacy37 10 10 to 50 Q Q Q Q
social self-efficacy35 6 6 to 30 Q Q Q Q
mastery38 7 7 to 35 Q Q Q Q
* The underlined scores indicate the most favourable scores; N/A = not applicable.B = baseline; FU1 = direct follow-up;
FU2 = 6-month follow-up; FU3 = 12-month follow-up; Q = questionnaire; TI = telephone interview.
Analysis
Descriptive techniques will be used to describe participants of the trial. To detect
differences between intervention and control group at the start of the trial, baseline
variables will be compared. Baseline variables of compliant and non-compliant
participants of the intervention group will be compared as well. Compliant participants
are participants who attended five or more sessions,15 not including the booster session.
Data of the effect evaluation will be analysed according the intention-to-treat and on-
treatment principle. Univariate and multivariate techniques will be applied to examine
differences in the intervention and control group with regard to the primary and secondary
outcome measures at the follow-up measurements. Effect sizes41 will be calculated to
quantify the size of the difference between both groups. Subgroup analysis will be
performed with several potential effect modifiers, like cognitive status or educational level.
Data of the process evaluation will be analysed using descriptive techniques.
Discussion
Progress of the study
A random selection of older persons aged 70 or over living in the community was
screened for eligibility in five cycles between November 2002 and July 2003. A total of
7,431 older persons rightfully received the screening questionnaire. The response rate
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Table 4 Outcome measures of the process evaluation
Variables BDI FU1 FU2 FU3
Performance intervention according to protocol
duration of the sessions Rf - - -
deviations from protocol Rf - - -
Participant attendance
reasons for refusal before the start of the intervention TIp - - -
number of sessions visited by each subject Rf - Rf -
reasons for stopping during the intervention period TIp - TIp -
Participant adherence
adherence to homework assignments - Qp/Qf - -
adherence to physical exercise - Qp/Qf Qp Qp
Opinion about intervention
overall opinion of the intervention (grade) - Qp/Qf - -
opinion of the facilitators (grade) - Qp/Qf - -
benefits experienced by participants - Qp/Qf Qp Qp
strong and weak aspects of the intervention - Qp/Qf - -
suggestions for improvement - Qp/Qf Qf -
BDI = before or during intervention; FU1 = direct follow-up; FU2 = 6-month follow-up; FU3 = 12-month follow-up; R = registration
form filled in after each session; Q = questionnaire; TI = telephone interview.
Data collected from: f = facilitator; p = participant.
was 58.9 percent. During the course of the study the number of people who were sent
a screening questionnaire was increased based on two grounds. First, in contrast to our
estimate of 14.5 percent, only about 10 percent of the participants in the first cycle
met our eligibility criteria and were willing to participate. Second, about 25 percent of
the persons participating in the baseline measurement dropped out before
randomisation. In total, 540 participants were included in the trial; 260 participants
were allocated to the intervention group and 280 to the control group. The data
collection was completed in February 2005. Currently, preparations for analysing the
data of the screening process and process evaluation are made. Data of the effect
evaluation will be available in 2005.
Future implementation
Implementation in the Dutch setting has been taken into account throughout the
development of AMB-NL.17 If the results of this trial show the effectiveness of AMB-
NL, recommendations will be developed to implement the intervention in the Dutch
health care setting and a manual of the intervention, updated with the experiences of
the trial, will be made available.
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Abstract
Introduction Fear of falling and associated avoidance of activity are common among
older people and may have negative consequences in terms of functional decline, quality
of life and institutionalisation. We evaluated the effects of a cognitive behavioural
group intervention to reduce fear of falling and associated avoidance of activity among
older persons. This intervention showed favourable effects on fear of falling, avoidance
of activity, daily activity and several secondary outcomes. The aim of the present study
is to assess the feasibility of this cognitive behavioural group intervention for participants
and facilitators.
Methods The intervention consisted of 8 weekly group sessions lasting 2 hours each and
a booster session after 6 months. Self-administered questionnaires, registration forms and
interviews were used to collect data from participants (n = 168) and facilitators (n = 6)
on the extent to which the intervention was performed according to protocol, participant
attendance, participant adherence, and participants’ and facilitators’ opinion of the
intervention. Quantitative data from the questionnaires and registration forms were
analysed by means of descriptive statistics. Qualitative data were categorised based on
matching contents of the answers.
Results Facilitators reported no major protocol deviations. Twenty-six percent of the
participants withdrew before the start of the programme. Of the persons who started
the programme, 84% actually completed it. The participants reported their adherence
as good, but facilitators had a less favourable opinion of this. The majority of participants
still reported substantial benefits from the programme after 6 and 12 months of follow-
up (71 and 61%, respectively). Both participants and facilitators provided suggestions
for improvement of the intervention. 
Conclusions Results of this study show that the current cognitive behavioural group
intervention is feasible for both participants and facilitators, and fits in well with regular
care. Minor refinement of the intervention, however, is warranted to further improve
intervention effectiveness and efficiency. Based on these positive findings, we
recommend implementing a refined version of this effective and feasible intervention in
regular care. 
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Introduction
Fear of falling and associated activity restriction are common problems among older
people. About 20 to 60% of older people living in the community are afraid to fall1-5
and 20 to 55% report activity restriction due to fear of falling.5-9 Fear of falling and
associated avoidance of activity may have negative consequences in terms of functional
decline, decreased quality of life and institutionalisation.2 10 11 For this reason, Tennstedt
and colleagues developed a cognitive behavioural group intervention primarily aimed at
reducing fear of falling and avoidance of activity.12 13 This intervention, called ‘A Matter
of Balance’, showed favourable effects on falls efficacy, perceived ability to manage
falls, mobility, intended activity and social functioning in the US.12 Success of an
intervention in the US is, however, no guarantee for its success in other countries.
Therefore, we translated the protocol of this intervention into Dutch and made some
adjustments to the protocol based on recommendations by experts, and experiences in
the US and a pilot study.14 Next, we carried out a randomised controlled trial to assess
both short-term and long-term effects of ‘A Matter of Balance’ in The Netherlands.15
16 Results of this trial showed that the intervention had statistically significant favourable
effects on all primary outcomes: fear of falling, avoidance of activity and daily activity.
Furthermore, favourable effects were observed on several secondary outcomes.17
As has been widely acknowledged, a detailed process evaluation should be integral
to the design of randomised controlled trials.18 19 Process evaluations may facilitate
interpretation of outcomes, recognition of strong and weak aspects of the intervention,
and implementation of the intervention. In the present paper we discuss the results of
a process evaluation, which was performed alongside the trial.15 17 The aim of the
present process evaluation is to study the feasibility of the intervention by assessing: a)
the extent to which facilitators reported that the intervention was performed according
to protocol; b) participant attendance; c) participant adherence; and d) participants’
and facilitators’ opinion of the intervention.
Methods
Study design and population
The current process evaluation is a descriptive study with longitudinal elements, in which
quantitative and qualitative data were gathered. Our study population consisted of 280
older persons who received a cognitive behavioural intervention15 and six facilitators
who conducted this intervention. All 280 participants were community-living, aged 70
years or older and had reported at least some fear of falling and related avoidance of
activity in a screening questionnaire.15 16 This questionnaire was sent to a random
sample of 7,431 older persons living independently in either Maastricht or Heerlen in
the southeast of The Netherlands.15 16 The time period between receiving the screening
questionnaire and starting the intervention was about 3 months. The facilitators were
community nurses, specialised in geriatric care and employed with two local home care
organisations, who received two days’ training before conducting the intervention.
Details about study design and population are reported elsewhere.15 16
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Intervention
The intervention is a cognitive behavioural group programme developed to reduce fear
of falling and to promote activity among older persons living in the community. The
intervention consists of 8 weekly sessions lasting 120 minutes and a booster session at
6 months after the end of the intervention lasting 135 minutes. Two facilitators conduct
the first session; one facilitator conducts the next seven sessions and the booster
session. The extra facilitator in the first session serves as a substitute for the first
facilitator in case of his or her absence.
The intervention employs the following strategies to reduce fear of falling and
activity restriction: a) restructuring misconceptions to promote the view that the risk of
falls and fear of falling are controllable; b) setting realistic goals for increasing activity;
c) changing the environment to reduce the risk of falls; and d) promoting physical
exercise to increase strength and balance. The themes of the eight sessions are
presented in Table 1 and are described elsewhere in more detail.14
A variety of didactic techniques is used during the sessions, including lectures, videos,
group discussions, mutual problem-solving, physical exercises and skill development. The
participants are given homework at the end of each session. This homework includes
reading informative handouts, challenging concerns about falling on pre-structured
forms, filling in home safety checklists and filling in personal action planners. In addition,
facilitators encourage participants to practise the physical exercises at home both during
and after the programme. The exercises are taught during the sessions and are described
in detail in illustrated handouts. More information about the intervention protocol can
be obtained from the authors.14
Between February 2003 and May 2004, 20 groups received the intervention provided
by the six facilitators. Each group consisted of approximately 10 participants. Participants
who were unable to come to the programme location independently were offered free
transportation by taxi.
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Table 1 Dutch version of A Matter of Balance
Session themes
1. Introduction to the programme
2. Exploring thoughts and concerns about falling
3. Exercise and fall prevention
4. Assertiveness and fall prevention
5. Managing concerns about falling
6. Recognising fall-ty habits
7. Recognising fall hazards in the home and community
8. Practicing no fall-ty habits
9. Booster session
Note: a more detailed description is presented elsewhere.14 15
Data collection 
To study the feasibility of the intervention the following process outcomes were assessed:
the extent to which facilitators reported that the intervention was performed according to
protocol, participant attendance, participant adherence, and participants’ and facilitators’
opinion of the intervention (Table 2). Data were collected from participants by means of
self-administered questionnaires and short interviews by telephone. Participants received
a questionnaire directly after the last session of the programme (FU1), and at 6 (FU2) and
12 (FU3) months after the programme. The questionnaires were sent only to those who
had completed the programme (i.e. persons who had not withdrawn during the eight
intervention sessions). Registration forms and self-administered questionnaires were used
to collect data from the facilitators. They were asked to fill in a registration form after each
session including questions about time spent on performing the intervention, performance
according to protocol, nature of and reasons for protocol deviations, adherence of the
group during the session, and strong and weak aspects of the session. Facilitators also
received an overall evaluative questionnaire directly after the end of the programme and
after the booster session. In addition, the facilitators discussed and explained their written
reports in two group meetings to conclude and evaluate the intervention. 
The following background characteristics were gathered before randomisation by
means of self-administered questionnaires: age, gender, living alone or not, educational
level, cognitive status (Dutch version of the Telephone Interview for Cognitive Status), 
use of walking aids, perceived general health (item one of the MOS SF-20), fear of falling
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Table 2 Outcome measures of the process evaluation
Variables BDI FU1 FU2 FU3
Performance intervention according to protocol
duration of the sessions Rf - - -
deviations from protocol Rf - - -
Participant attendance
reasons for refusal before the start of the intervention TIp - - -
number of sessions visited by each subject Rf - Rf -
reasons for stopping during the intervention period TIp - TIp -
Participant adherence
adherence to homework assignments - Qp/Qf - -
adherence to physical exercise - Qp/Qf Qp Qp
Opinion about intervention
overall opinion of the intervention (grade) - Qp/Qf - -
opinion of the facilitators (grade) - Qp/Qf - -
benefits experienced by participants - Qp/Qf Qp Qp
strong and weak aspects of the intervention - Qp/Qf - -
suggestions for improvement - Qp/Qf Qf -
BDI = before or during intervention; FU1 = direct follow-up; FU2 = 6-month follow-up; FU3 = 12-month follow-up; R = registration
form filled in after each session; Q = questionnaire; TI = telephone interview.
Data collected from: f = facilitator; p = participant.
(“Are you afraid of falling?“; 1 = never to 5 = very often) and avoidance of activity due
to fear of falling (“Do you avoid certain activities due to fear of falling?”; 1 = never to
5 = very often).15 All data were gathered in the period between February 2003 and June
2004. The intervention and measurement instruments were pre-tested in a pilot study
among 10 persons who met the inclusion criteria.14
Data analysis
Quantitative data from the questionnaires and registration forms were analysed by
means of descriptive statistics. Qualitative data from the questionnaires and registration
forms (i.e. the answers to open questions) were categorised until themes and patterns
in the answers emerged. The discussions of the facilitators during the group meetings
were recorded on audiotape and transcribed. Relevant information resulting from these
two meetings was used to facilitate the interpretation of the results of the questionnaires
and registration forms filled in by the facilitators.
This study, which is part of a larger study, was approved by the Medical Ethics
Committee of Maastricht University/University Hospital Maastricht. All participants
signed an informed consent form.
Results
Response
A total of 174 persons (74%) had completed the programme and received the first
evaluation questionnaire immediately after the programme (Figure 1). Six questionnaires
were not returned, resulting in a response of 97% (n = 168). Of the 161 persons who
did not withdraw in the period between the end of the programme and the booster
session after 6 months, 159 (99%) filled in the second questionnaire at FU2 and 151
(94%) the third at FU3.
Table 3 shows the characteristics of the 174 persons who completed the intervention
and the characteristics of the 106 persons who did not complete the intervention.
Overall the persons completing the intervention seem to be less frail, less afraid of falling
and less avoidant than the persons who did not complete the intervention.
Facilitators filled in registration forms for all but one of the 160 programme sessions
(20 groups x 8 sessions) and for all the booster sessions (n = 20). All facilitators filled
in the evaluation questionnaires after the end of the programme and after the booster
session, and all facilitators participated in at least one of the two group meetings.
Implementation of intervention according to protocol
Mean duration of the sessions was 123 minutes for the programme sessions and 135
minutes for the booster session. A total of 160 programme sessions (20 groups x 8
sessions) were conducted. Only 19 booster sessions were held, rather than the prescribed
20, because the sessions of two small groups were combined into one. On the registration
forms filled in after each session (n = 178; 159 programme session forms and 19 booster
session forms), the facilitators reported carrying out 88% (n = 156) of all sessions
according to protocol. Protocol deviations were reported for 12% of the sessions (n = 22,
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i.e. an average of one session for every group). In all cases, this involved skipping,
entirely or in part, one of the activities of a session. Since each session consists of a
number of different activities, with many activities being repeated in multiple sessions,
skipping one activity in a session was considered to be a minor protocol deviation. The
facilitators reported no major deviations from protocol.
Process evaluation
7,431 received questionnaire to screen for eligibility
4,376 returned questionnaire
3,836 were excluded:
- 3,018 did not meet inclusion criteria
- 818 declined participation
540 enrolled after baseline measurement
260 allocated to control group 280 allocated to intervention group
174 completed the intervention and 
received the process evaluation
questionnaire
106 did not complete intervention:
- 72 withdrew before the start
- 34 withdrew during intervention
168 followed-up directly after the intervention
124 received booster session
Followed-up: 
- 159 at 6 months after the intervention
- 151 at 12 months after the intervention
Figure 1 Trial profile - process evaluation
Participant attendance 
Of the eight intervention sessions, 162 participants (58%) attended at least five
sessions and 118 participants (42%) attended less than five sessions. Seventy-two
(26%) of the 280 persons allocated to the intervention group withdrew before the start
of the programme. The main reasons for withdrawal were health problems (n = 25),
considering the intervention to be inappropriate for their needs (n = 10) and being too
busy with other activities (n = 10). Thirty-four persons (12%) withdrew during the
programme, after attending an average of 1.6 sessions. The main reasons for withdrawal
in this group were health problems (n = 12) and finding the intervention to be
inappropriate for their needs (n = 8).
A total number of 174 persons (62%) completed the programme, attending 6.8
sessions on average. Thirteen persons from this group withdrew in the period between
the end of the programme and the booster session, mostly for reasons related to health
(n = 7). Of the remaining 161 persons, 124 actually attended the booster session
(77%). On average, 14 persons were allocated to a group. Of these, an average of 10
actually started the programme and nine completed it. An average of six persons
participated in the booster session.
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Table 3 General characteristics of participants
Participants who Participants who 
completed intervention withdrew
General characteristics (n = 174) (n = 106)
mean age (standard deviation) 77 (4.5) 78 (4.8)
number female (%) 121 (70) 77 (73)
number living alone (%) 100 (58) 57 (54)
number ≤ lower secondary education (%) 111 (64) 74 (70)
mean cognitive status (standard deviation)* 32 (3.5) 31 (3.7)
number using walking aids (%) 61 (35) 45 (43)
number fair or poor perceived general health (%) 118 (68) 79 (75)
number at least one fall in past 6 months (%) 96 (56) 79 (57)
Number fear of falling (%)†
sometimes 108 (62) 52 (49)
often 40 (23) 33 (31)
very often 26 (15) 21 (20)
Number avoidance of activity (%)‡
sometimes 117 (67) 51 (48)
often 36 (21) 40 (38)
very often 21 (12) 15 (14)
* Scores ranged from 16 to 38 (on a scale from 0 to 41); a higher score indicates better cognitive functioning.
† ”Are you afraid of falling?“
‡ ”Do you avoid certain activities due to fear of falling?“
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Participant adherence
Directly after the end of the programme, participants were asked how often they did
the homework assigned to them by the facilitator. Of the 167 persons who answered
this question, 12 (7%) reported they did their homework never or rarely, 30 (18%) that
they sometimes did, and 125 (75%) said they usually or always did their homework.
The participants who reported that they sometimes, usually or always did their
homework spent an average of 29 minutes (standard deviation = 22, range = 10-20)
on it per session. The facilitators were also asked to assess the adherence to homework
for each of their groups. According to the facilitators, in six of the 20 groups the
majority of participants did their homework. In eight groups, this applied to about half
of the participants, while in six groups only a minority of the participants did their
homework. The general quality of the homework made by participants was considered
sufficient in 13 groups and insufficient in seven groups.
Directly after the intervention period, the booster session and 6 months after that
again, the participants were asked how often they had performed the exercises in the
previous period and how much time they had spent performing them. Table 4 shows
that the frequency declined considerably in the period between the end of the
programme and the 6-month follow-up. However, the exercise frequency remained
fairly stable between 6 and 12 months after the programme. Time spent on the exercises
also remained stable during the follow-up period. The facilitators were asked to assess,
for each of their groups, the adherence to the physical exercises. According to the
facilitators, in eight of the 20 groups most participants performed the exercises at
home. In seven groups, about half of the participants did the exercises at home, while
in five groups only a minority of the participants did so.
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Table 4 Adherence to physical exercises according to the participants
During the programme After 6 months After 12 months 
(n = 168) (n = 159) (n = 151)
Number (%) Number (%) Number (%)
Frequency of performing physical 
exercises
never 15 (9) 22 (14) 22 (15)
less than once a week 13 (8) 52 (33) 55 (36)
once a week 40 (24) 39 (25) 34 (23)
more than once a week 100 (60) 46 (29) 40 (27)
Average time spent on physical 
exercises (per performance)*
< 10 minutes 65 (43) 67 (50) 60 (47)
10 to 20 minutes 59 (39) 51 (38) 49 (38)
20 to 30 minutes 22 (14) 13 (10) 15 (12)
30 minutes or more 7 (5) 4 (3) 4 (3)
* Filled in by participants who (still) performed the exercises; there were two missing values at 6 months and one at 12 months after
the intervention.
Opinion of the intervention
Overall opinion of the intervention and facilitators
Directly after the programme, participants and facilitators were asked to give the
programme a report mark ranging from 1 to 10, where 1 is the most negative score and
10 the most positive. Participants gave a mean report mark of 8 (range = 5-10, n = 168)
and facilitators gave a mean report mark of 7.5 (range = 7-8, n = 20 groups assessed
by 6 facilitators).
Participants had a very positive opinion of the facilitators; 98% considered the
facilitators to be good or very good. The six facilitators themselves also had a fairly
favourable opinion of their own role. In 14 groups, they qualified their functioning as
good and in six groups as sufficient.
Benefits reported by participants
Directly after the programme, participants were asked whether they felt they had
benefited from the programme regarding 12 specific topics addressed during the
programme (Table 5). The percentage of participants who felt they benefited ranged
from 88% for the topic “I behave more safely” to 46% for “I avoid fewer activities”.
In addition, at 6 and 12 months follow-up, participants answered a general question
regarding the overall benefit they experienced from the programme in the preceding
6 months. At 6 months follow-up, 71% of the participants said they had benefited
much or very much from the programme in the past 6 months; at 12 months follow-
up, this percentage had fallen somewhat (61%).
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Table 5 Programme benefits according to the participants and the facilitators
Participants Facilitators
(n = 174) (n = 6; 20 groups)*
Because of participating in the programme… Number (%) Number (%)
I behave more safely 147 (88) 9 (45)
my self-confidence has increased 134 (80) 10 (50)
I am able to change negative thoughts into helpful thoughts 138 (79) 6 (30)
I know better how to reduce the negative consequences of falling 133 (79) 11 (55)
I became more physically active 132 (79) 12 (60)
I behave more assertively 129 (77) 11 (55)
I am less concerned to fall 124 (74) 5 (26)
my risk of falling is reduced 111 (66) 7 (35)
my home environment became safer 102 (61) 6 (30)
my balance increased 103 (59) 5 (25)
my muscle strength improved 82 (49) 10 (50)
I avoid fewer activities 76 (46) 4 (21)
* Facilitators indicated per group whether the majority of the participants benefited from the programme.
Facilitators were also asked to assess the benefits of the programme for each of their
groups (they were asked “Do you think the participants …” followed by the items
mentioned in the first column of Table 5). In general, the facilitators were less optimistic
than participants about the programme benefits. The facilitators were most positive
about the benefits in the field of physical activity. They assessed that the majority of
participants had become more physically active in 12 of the 20 groups. The influence
of the programme on activity restriction was regarded least positively (only 4 of the 20
groups benefited).
Strong and weak aspects of the intervention
Both participants and facilitators were asked to name strong and weak aspects of the
programme (open questions). The strong aspects mentioned most frequently by
participants (n = 168) were the information provided by the facilitators (n = 65), the
role of the facilitators (e.g., their enthusiasm and clarity) (n = 63), the physical exercises
(n = 47), the interaction with other participants (e.g., socialising and learning from each
other) (n = 43), and raising awareness about home safety and safe behaviour (n = 16).
The strongest aspects of the programme according to the facilitators were the
interaction between participants (e.g., showing commitment, learning from each other
and helping each other), the physical exercises, raising awareness about home safety
and safe behaviour, and the promotion of assertive behaviour.
The weak aspects mentioned most frequently by participants were homework was
too much and/or too difficult (n = 25), too much repetition of topics (n = 10), the first
two sessions were boring (n = 8) and too much chattering during the sessions by other
participants (n = 6). The majority of participants, however, could not come up with any
weak aspects (n = 94). Weak aspects reported by the facilitators were mainly related
to the homework assignments, which were considered too difficult for most
participants. According to the facilitators, participants often failed to do their homework
as intended. In addition, the facilitators mentioned that participants appeared to have
difficulty with abstract thinking (which is needed in the process of cognitive
restructuring) and with reproducing the topics discussed in previous sessions.
Suggestions for improvement
The majority of participants made no suggestions for improvement (n = 91). Seventy-
three participants did have suggestions, these mostly being: simpler homework (n = 19),
more physical exercises during the sessions (n = 14) and additional (booster) sessions
(n = 8). The main suggestions made by facilitators were simpler homework, a minimum
of eight and a maximum of 10 participants per group, fewer topics to be discussed in
each session or an increase in the number of sessions, and a more targeted selection
of participants. The facilitators considered the intervention especially appropriate for
people who feel seriously restricted by their fear of falling, who are motivated to tackle
this problem, who are functioning quite well cognitively and who are somewhat used
to reading. The facilitators considered the intervention less appropriate for people with
strongly impaired vision, a hearing impairment, psychiatric problems like depression, or
serious physical impairments.
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Discussion
In this paper we assessed the feasibility of a cognitive behavioural intervention aimed at
reducing fear of falling and associated avoidance of activity among older persons living
in the community. As reported by the facilitators there were no major protocol deviations.
More than a quarter (n = 72) of the 280 participants never started the programme,
mainly due to health problems. Of the 208 persons who did start, 84% completed the
programme. The participants reported their adherence as good, but facilitators had a
less favourable opinion of this. Both participants and facilitators were positive about the
programme and the majority of participants reported benefits from it. Both participants
and facilitators provided suggestions for improvement of the intervention.
When comparing our results with the results of Tennstedt and colleagues who
originally developed the programme,12 the pattern of withdrawals appears to differ.
Tennstedt and colleagues reported that 16% attended no sessions at all, while in our
study 26% attended no sessions at all. The higher percentage of persons who attended
no sessions at all in our study may be explained by differences in recruitment strategies
and characteristics of the participants. Tennstedt and colleagues recruited participants
through self-response to posted notices and individual referrals by housing managers,
social workers and case managers, and eligibility of their participants was determined
during a home visit.12 In our study participants were recruited by means of a short
screening questionnaire which was sent to a random sample of older persons.15 A
personal intake procedure as used by Tennstedt and colleagues would probably reduce
the percentage of early withdrawal because eligibility criteria can be checked more
closely and tailor-made information about the programme can be provided to potential
participants. In addition, we included community-living older persons and conducted
the intervention at a location somewhere in the vicinity of the participants, while
Tennstedt and colleagues recruited persons from senior housing sites and conducted
the intervention at these senior housing sites. The latter may have resulted in lower
barriers to attend the group meetings.
A possible limitation of our study is the risk that participants may have given socially
desirable answers to our questions. We tried to reduce this tendency by using self-
administered questionnaires and by making it clear to participants that the facilitators
would not be informed about their individual answers and that their answers would not
affect any care needs now or in the future. However, the reasons for withdrawal from the
programme were collected by means of telephone interviews, making it perhaps more
difficult for participants to report discontent with the programme as the main reason for
withdrawal. Strengths of our study are that we collected data from both participants and
facilitators by using different methods and that we, in order to avoid bias, analysed the
data of the process evaluation before analysing the data of the effect evaluation. 
This process evaluation provides insight into the strong and weaker aspects of the
intervention. A strong aspect of the intervention is that the majority of participants who
actually started the programme, considered it to be beneficial. Another strong aspect
is that the six geriatric nurses participating in our study were very capable of conducting
the programme and all said that they would continue conducting the programme after
the end of the trial, if given the opportunity. The following aspects of the intervention
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need to be improved. First, the homework assignments were found to be too
complicated for part of the participants in our research population. Second, participant
adherence to the physical exercises seemed not optimal, although restricted adherence
to home exercises seems common among community-dwelling older people
participating in fall prevention interventions.20 21 Third, about a quarter of the selected
participants withdrew before the programme even started, mainly because of health
problems. This suggests that we did not completely succeed in selecting the most
appropriate population, motivating persons who were doubtful about the potential
benefits of the programme, and/or meeting the conditions under which even the most
frail participants were willing and able to participate (although we offered free
transportation to the programme location for those who needed this).
Although we think that some aspects of the intervention could be refined, the
results of the present study show that this effective intervention is feasible for both
participants and facilitators, and fits in well with regular care. Based on the results of
this process evaluation, we recommend adapting the intervention on the following
aspects. First, in order to tailor the intervention more to the capacities and skills of the
target population, the homework assignments should be simplified to some extent.
Second, measures should be taken to increase adherence to the physical exercises. This
might be achieved by paying more attention during the programme to factors that may
impede the participants from doing the exercises at home and clearly reinforcing the
desired behaviour by giving compliments to those participants who show a good
adherence. Long-term adherence to the exercises may be improved by adding incentives
such as pre-scheduled motivational phone calls. Third, we recommend an individual
intake interview for participation in the intervention. In our opinion, such intake
interviews should be done by the programme facilitator (a geriatric nurse). Health care
professionals, such as general practitioners, community nurses and geriatricians, could
refer potential participants to an intake interview. In addition, potential participants
could be informed about the programme through announcements in local media.
Important factors during the intake interviews include: a) checking whether the
potential participant fulfils the eligibility criteria; b) providing clear information about
the content of the programme; c) motivating the potential participant; and d) paying
attention to factors which may impede participation. We expect that such a procedure
would increase the efficiency of the intervention by reducing the number of withdrawals
before and during the programme. We recommend implementing the adapted version
of the intervention in regular care. For persons with serious health problems for whom
it is too burdensome to participate in a group intervention, we recommend developing
an individualised in-home version of the intervention.
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CHAPTER 7
Effectiveness of a cognitive behavioural
group intervention on fear of falling and
associated avoidance of activity in
community-living older people: 
a randomised controlled trial
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Abstract
Introduction Fear of falling and associated avoidance of activity are common in older
people and may initiate a decline in physical, mental and social health status. We
evaluated the effectiveness of a cognitive behavioural group intervention on fear of
falling and associated avoidance of activity in community-living older people.
Methods 540 community-living people aged 70 years or older who reported fear of
falling and associated avoidance of activity were included in a parallel-group randomised
controlled trial. The intervention group (n = 280) received an 8-week cognitive
behavioural group intervention; the control group (n = 260) received no intervention.
Data were collected at baseline, and directly, 6 and 12 months after the intervention
and were analysed by intention-to-treat using mixed-effects logistic and linear
regression.
Results 196 participants of the intervention group and 209 participants of the control
group completed the trial. Directly after the intervention, the intervention group
benefited regarding fear of falling (odds ratio = .11; 95% CI = .05-.22; p < .001),
avoidance of activity (odds ratio = .26; 95% CI = .13-.53; p < .001), fall-related self-
efficacy (adjusted mean difference = -1.51; 95% CI = -2.81- -.20; p = .02), daily activity
(adjusted mean difference = .95; 95% CI = .22-1.68; p = .01) and several secondary
outcomes like anxiety and depression. At 6 and 12 months, various benefits were still
present. Compared to the control group, the intervention group reported fewer
recurrent falls during the trial.
Conclusion Results of this trial support the effectiveness of a cognitive behavioural
group intervention for community-living older people afraid of falling and associated
avoidance of activity.
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Introduction
Falls are common in older people and fall-related injuries are a main public-health
concern.1 Fear of falling and avoidance of activity due to this fear are associated with
falls, but both are common in non-fallers as well.2 Of the community-living older
population, about 50% reports fear of falling and about 40% reports avoidance of
activity due to this fear.3 There are strong indications that older people who are afraid
of falling and consequently avoid activities enter a debilitating spiral of loss of
confidence, restriction of physical activities and social participation, physical frailty, falls
and loss of independence.4 5 In addition to the adverse consequences on physical,
mental and social health status, increased care utilisation and costs may be undesirable
consequences as well.4 Therefore the importance of strategies to either prevent older
people from entering this debilitating spiral or prevent further decline in this spiral is
beyond dispute.
A recent systematic review indicated that additional evidence on the effectiveness of
community-based fall-related multifactorial group interventions to reduce fear of falling
in community-living older people is needed.6 In previous studies, cognitive behavioural
group interventions showed promising results regarding fear-related outcomes, like
anxiety and worry,7 8 and falls self-efficacy,9 in older people. In the present paper we
report the effectiveness of an 8-week community-based multifactorial, cognitive
behavioural group intervention aimed at reducing fear of falling and associated
avoidance of activity in community-living older people. We hypothesised that
participants of the intervention would benefit regarding our primary outcomes: fear of
falling, fall-related self-efficacy, perceived control over falling, avoidance of activity due
to fear of falling and daily activity.
Methods
Study design and participants
A detailed description of the design of this parallel-group randomised controlled trial
(ISRCTN43792817) is published elsewhere.10 Between November 2002 and July 2003,
questionnaires to screen for eligibility were sent in five consecutive cycles to random
selections of the general older population in two communities in The Netherlands.
Addresses were obtained from local municipal registry offices. Community-living people
aged 70 years or older reporting at least some fear of falling and some avoidance of
activity due to fear of falling were included in the trial. People confined to bed, restricted
by permanent use of wheelchair, waiting for nursing home admission or participating in
other intervention studies were excluded. All participants provided written informed
consent.10 The Medical Ethics Committee of the Maastricht University/Academic Hospital
Maastricht approved the study protocol.
Procedures
After baseline assessment participants were randomly allocated to the intervention or
control group by an independent researcher blinded for participant’s characteristics
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using SPSS 12.0. The intervention participants were offered a cognitive behavioural
group intervention aimed at reducing fear of falling and associated avoidance of
activity.9 11 The control group received no intervention. Participants were not blinded
for group allocation.
The cognitive behavioural group intervention comprised 8 weekly sessions of 2
hours and a booster session 6 months after the intervention period.10 11 To reduce fear
of falling and associated avoidance of activity, the intervention aimed to increase self-
efficacy beliefs regarding falls, the sense of control over falling, and risk perception and
outcomes expectancies regarding falls. Therefore four strategies were applied: 
(1) restructuring misconceptions to promote a view of fall risk and fear of falling as
controllable; (2) setting realistic goals for increasing activity; (3) changing the
environment to reduce fall risk; and (4) promoting physical exercise to increase strength
and balance. Concisely, after instilling realistic and adaptive views on falls risk and fear
of falling, the intervention attempted to accomplish behaviour change.9 A variety of
techniques and materials were used, including lectures, videos, group discussions,
mutual problem solving, assertiveness training and physical exercises for strength,
flexibility and balance. Behavioural contracts and goal setting were included to
individualise the intervention. Participants received homework, including physical
exercises, after each session.9 10 The intervention was conducted in local community
centres. Free transportation to the intervention site was provided if required. Six trained
nurses qualified in geriatric care conducted the intervention; nurses were not blinded
for group allocation. In-depth information on the feasibility of the intervention, e.g.
performance according to protocol, participant’s adherence, are published elsewhere.12
At baseline, directly after the intervention, and at 6 and 12 months after the
intervention, self-reported data were independently collected using questionnaires
and structured telephone interviews. To enhance reliability and validity of the data, we
used measures with good psychometric properties and outcome assessors blinded for
group allocation were trained to enhance quality of measurement during the
interviews. Collected data included primary outcomes: fear of falling,10 avoidance of
activity due to fear of falling,10 fall-related self-efficacy (which assessed fear of falling
while performing daily activities),13 14 perceived control over falling15 and daily activity,16
and secondary outcomes: perceived general health,17 self-rated life satisfaction,18
feelings of loneliness, restriction in activities of daily life,19 feelings of anxiety,20
symptoms of depression,20 social support interactions,21 perceived consequences of
falling - loss of functional independence and damage to identity,2 perceived risk of
falling and falls. Fall data refer to the number of people sustaining any fall (fallers) and
more than one fall (recurrent fallers), number of falls, including indoor and outdoor
falls, and number of times fall-related medical attention was required. A fall was
defined as an event that results in a person coming to rest inadvertently on the ground
or other lower level.22 Data on falls were collected by fall calendars for continuous
registration; fall calendars were distributed after randomisation. Data on age, gender,
living situation, educational level, chronic medical conditions,23 cognitive status24 and
number of falls in the past 6 months were assessed during screening for eligibility or
at baseline.
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Statistical analyses
Sample size calculations based on previous experiences9 25 showed that 92 participants
were needed in each group to detect a mean difference of at least 2.5 points on fall-
related self-efficacy based on an alpha of 5% (two-sided) and power of 80%. Taking
a dropout rate of 35% into account, at least 142 participants were required for each
group.
Our analyses were performed according to the intention-to-treat principle. Except
for number of falls and number of times fall-related medical attention was required, all
outcomes were analysed using mixed-effects logistic or linear regression models.26
Regression models accounting for within-person correlation over time using an
unstructured covariance structure fitted most outcomes. We examined fixed effects for
the interaction group x time to obtain insight into the effectiveness of the intervention
at various follow-up moments. Number of falls and fall-related medical attention were
analysed using negative binomial regression analysis, which allows dependency
between falls within a person and variable follow-up time.27 Preplanned per-protocol
analyses were performed to compare outcomes of participants who attended at least
five sessions of the intervention to outcomes of the control group. Based on prior work,
five sessions was considered as sufficient intervention exposure.9
We adjusted for possible differences in baseline values and age, gender, living
situation, educational level, cognitive status, perceived general health and number of
falls in the past 6 months at baseline in all regression analyses. Two-sided significance
tests (p < .05) were applied to all analyses. If appropriate, effect sizes were calculated
by dividing the difference in mean group scores by the pooled standard deviation.
Effect sizes of .20 are considered small, .50 medium and .80 large.28
We conducted the negative binomial and mixed-effects logistic regression analyses
in STATA version 9.0; all other analyses were performed in SPSS 14.0.
Results
The study was performed as planned.10 Figure 1 shows the number of people screened
for eligibility and the progress of participants through the trial. Of the 540 enrolled
participants, 280 were randomly allocated to the intervention group and 260 to the
control group. During the trial 135 participants were lost to follow-up. Reasons for
withdrawal were similar in both groups. Intervention and control group were
comparable on most baseline characteristics (Table 1).
In short, the intervention was performed according to protocol and both participants
and nurses considered the intervention feasible.12 Twenty groups of on average 10
participants received the intervention. Seventy-two participants withdrew before the
start of the intervention and 34 participants withdrew during the intervention after
attending an average of 1.6 sessions. A total of 162 participants (58%) attended at
least five sessions and 118 participants (42%) attended less than five sessions.
Experiencing health problems was the foremost reason for dropout. Participants stated
their adherence to the intervention as good; however, facilitators were less positive
about participants’ adherence.12
Effect evaluation
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7,431 received questionnaire to screen for eligibility
4,376 returned questionnaire
540 enrolled after baseline measurement
260 allocated to control group
239 followed-up directly after the intervention
209 completed trial
Followed-up: 
- 214 at 6 months after the intervention
- 209 at 12 months after the intervention
51 were lost to follow-up due to:
- 6 death
- 19 health problems
- 13 lost interest
- 6 trial too burdensome
- 1 life event significant other
- 6 other reasons
280 allocated to intervention group
232 followed-up directly after the intervention
124 received booster session
196 completed trial
Followed-up:
- 208 at 6 months after the intervention
- 196 at 12 months after the intervention
8-week cognitive behavioural 
group intervention:
118 received < 5 sessions
162 received ≥ 5 sessions
84 were lost to follow-up due to:
- 6 death
- 36 health problems
- 21 lost interest
- 12 trial too burdensome
- 6 life event significant other
- 3 other reasons
3,836 were excluded:
- 3,018 did not meet inclusion criteria
- 818 declined participation
Figure 1 Trial profile - effect evaluation  
Table 2 shows the effects on primary and secondary outcomes according to the
intention-to-treat analyses. Compared to baseline values, all outcomes improved at all
follow-up moments in the intervention group. No adverse events or side effects were
reported. Mixed-effects regression analyses showed several statistically significantly
improvements in the intervention group compared with the control group. Regarding
the primary outcomes, favourable effects were observed for fear of falling, associated
avoidance of activity, fall-related self-efficacy and daily activity directly after the
intervention; for all outcomes at 6 months; and for fear of falling and perceived control
over falling at 12 months after the intervention. Regarding the secondary outcomes,
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Table 1 Baseline characteristics of participants (N = 540)
Control Intervention
Characteristic* (n = 260) (n = 280)
mean age in years at 1 January 2003 (SD) 78.97 (5.0) 77.82 (4.6)
number female (%) 190 (73.1) 198 (70.7)
number living alone (%) 138 (53.1) 157 (56.1)
number low educational level (%)† 153 (59.1) 185 (66.1)
mean cognitive status 0 to 41 (SD) 32.22 (3.9) 31.69 (3.6)
mean number of active diseases (SD) 2.33 (1.6) 2.30 (1.5)
number never fallen in the past 6 months (%)† 117 (45.0) 123 (43.9)
Primary outcomes
number fear of falling (%)‡ 116 (44.6) 112 (40.0)
number avoidance of activity due to fear of falling (%)‡ 87 (33.5) 82 (29.3)
mean fall-related self-efficacy 14 to 56 (SD) 29.97 (10.2) 28.50 (9.6)
mean perceived control over falling 4 to 20 (SD) 13.09 (3.1) 13.48 (3.1)
mean daily activity 15 to 60 (SD) 38.16 (7.2) 39.48 (7.2)
Secondary outcomes
number fair and poor perceived general health (%)† 174 (66.9) 201 (71.8)
mean self-rated life satisfaction 1 to 7 (SD) 4.89 (1.4) 4.87 (1.3) 
mean feelings of loneliness 1 to 6 (SD) 4.63 (1.3) 4.48 (1.3) 
mean restriction in activities of daily life 11 to 44 (SD) 17.40 (4.5) 17.14 (4.4)
mean feelings of anxiety 0 to 21 (SD) 7.55 (4.7) 7.17 (4.4)
mean symptoms of depression 0 to 21 (SD) 6.70 (3.9) 6.85 (4.0)
mean social support interactions 12 to 48 (SD) 30.42 (6.8) 28.70 (6.6)
mean CoF – loss of functional independence 6 to 24 (SD)§ 14.90 (3.4) 14.62 (3.4)
mean CoF – damage to identity 6 to 24 (SD)§ 14.89 (2.9) 14.73 (3.0)
mean perceived risk of falling 3 to 12 (SD) 7.23 (1.8) 7.12 (1.7)
Note: The underlined score indicates the most favourable score.
* Characteristic presented in number and percentage or mean and standard deviation (SD).
† Low, middle and high educational level; good, fair and poor perceived general health; never, once and more than once fallen.
‡
Often and very often afraid of falling or avoiding activity due to fear of falling.
§
CoF = perceived consequences of falling.
favourable effects were observed for feelings of loneliness, restriction of activities of
daily life, feelings of anxiety, symptoms of depression, social support interactions and
both perceived consequences of falling outcomes directly after the intervention; for
restriction of activities of daily life, social support interactions, both perceived
consequences of falling outcomes and perceived risk of falling at 6 months; and for
social support interactions, perceived damage to identity and perceived risk of falling
at 12 months follow-up. Overall, effect sizes were small to medium.
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Table 2 Effects of the cognitive behavioural intervention on primary and secondary outcomes (N = 540)*
Control Intervention Adjusted p Effect
group group mixed-effects value size
Number (%) Number (%) OR (95% CI) p
Primary outcomes
Fear of falling†
direct follow-up 101 (43.3) 37 (16.3) .11 (.05 – .22) .000
6-month follow-up 83 (39.0) 51 (24.8) .38 (.19 – .75) .005
12-month follow-up 86 (41.7) 48 (24.5) .31 (.15 – .61) .001
Avoidance of activity 
due to fear of falling†
direct follow-up 71 (30.5) 35 (15.4) .26 (.13 – .53) .000
6-month follow-up 79 (37.1) 45 (22.0) .34 (.18 – .67) .002
12-month follow-up 71 (34.5) 50 (25.5) .54 (.28 – 1.05) .07
Mean
Mean (SD) Mean (SD) difference (95% CI) p d
Fall-related self-efficacy 
(14 to 56)
direct follow-up 28.25 (10.8) 25.47 (9.7) -1.51 (-2.81 – -.20) .02 .27
6-month follow-up 29.36 (11.0) 25.13 (9.7) -2.61 (-4.22 – -.99) .002 .41
12-month follow-up 28.86 (11.0) 26.26 (10.9) -1.50 (-3.14 – .13) .07 -
Perceived control over falling 
(4 to 20)
direct follow-up 13.88 (2.9) 14.40 (2.8) .46 (-.02 – .92) .06 -
6-month follow-up 13.57 (3.0) 14.28 (2.7) .73 (.23 – 1.24) .005 .25
12-month follow-up 13.46 (3.1) 14.42 (2.9) .90 (.38 – 1.43) .001 .32
Daily activity 
(15 to 60)
direct follow-up 37.71 (7.7) 40.09 (6.5) .95 (.22 – 1.68) .01 .33
6-month follow-up 37.97 (7.4) 40.29 (6.9) .94 (.13 – 1.74) .02 .33
12-month follow-up 37.68 (7.6) 39.65 (7.4) .54 (-.35 – 1.42) .24 -
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Table 2 Effects of the cognitive behavioural intervention on primary and secondary outcomes (N = 540)*
(continued)
Control Intervention Adjusted p Effect
group group mixed-effects value size
Number (%) Number (%) OR (95% CI) p
Secondary outcomes
Perceived 
general health‡
direct follow-up 151 (64.8) 144 (63.4) .73 (.38 – 1.38) .33
6-month follow-up 128 (60.1) 133 (64.6) 1.24 (.63 – 2.42) .53
12-month follow-up 123 (59.7) 131 (66.8) 1.63 (.82 – 3.24) .16
Mean
Mean (SD) Mean (SD) difference (95% CI) p d
Self-rated life satisfaction 
(1 to 7)
direct follow-up 5.05 (1.5) 5.15 (1.3) .10 (-.12 – .32) .37 -
6-month follow-up 5.04 (1.3) 5.10 (1.4) .07 (-.17 – .30) .58 -
12-month follow-up 4.89 (1.5) 4.89 (1.5) .01 (-.27 – .29) .97 -
Feelings of loneliness 
(1 to 6)
direct follow-up 4.56 (1.3) 4.66 (1.2) .16 (.001 – .33) .05 .07
6-month follow-up 4.57 (1.3) 4.66 (1.2) .16 (-.003 – .33) .06 -
12-month follow-up 4.54 (1.2) 4.61 (1.3) .15 (-.05 – .35) .14 -
Restriction in activities of daily 
life (11 to 44)
direct follow-up 17.55 (4.7) 16.72 (4.7) -.52 (-1.03 – -.004) .05 .18
6-month follow-up 18.18 (5.0) 17.05 (4.8) -.78 (-1.45 – -.10) .02 .23
12-month follow-up 17.54 (5.0) 16.81 (4.8) -.60 (-1.24 – .05) .07 -
Feelings of anxiety 
(0 to 21)
direct follow-up 7.08 (4.7) 6.29 (4.1) -.55 (-1.10 – -.000) .05 .18
6-month follow-up 7.42 (4.7) 6.60 (4.4) -.53 (-1.15 – .10) .10 -
12-month follow-up 7.14 (4.6) 6.46 (4.5) -.39 (-1.04 – .26) .24 -
Symptoms of depression 
(0 to 21)
direct follow-up 6.56 (4.2) 5.86 (3.8) -.66 (-1.15 – -.18) .007 .18
6-month follow-up 6.46 (4.2) 6.10 (4.0) -.37 (-.92 – .18) .19 -
12-month follow-up 6.50 (3.9) 6.15 (4.0) -.33 (-.90 – .24) .25 -
Table 3 presents the outcomes of the intention-to-treat analyses on the fall data. Both
the number of fallers and recurrent fallers increased more over time in the control group
compared with the intervention group. Fall data from baseline until 12 months after the
intervention showed statistically significant less recurrent fallers in the intervention group.
No statistically significant differences were found for number of falls during the trial,
indoor and outdoor, and number of times fall-related medical attention was required.
Compared to the intention-to-treat outcomes, the per-protocol analyses (data not
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Table 2 Effects of the cognitive behavioural intervention on primary and secondary outcomes (N = 540)*
(continued)
Control Intervention Adjusted p Effect
group group mixed-effects value size
Mean
Mean (SD) Mean (SD) difference (95% CI) p d
Social support interactions 
(12 to 48)
direct follow-up 29.46 (7.2) 29.99 (6.1) 1.47 (.60 – 2.34) .001 .08
6-month follow-up 30.09 (7.4) 30.44 (6.7) 1.43 (.50 – 2.37) .003 .05
12-month follow-up 29.70 (7.5) 29.96 (6.6) 1.35 (.35 – 2.35) .009 .04
CoF - loss of functional 
independence (6 to 24)§
direct follow-up 15.15 (3.4) 13.82 (3.1) -1.26 (-1.80 – -.73) .000 .41
6-month follow-up 15.32 (3.5) 14.14 (3.2) -.88 (-1.47 – -.30) .003 .35
12-month follow-up 14.84 (3.4) 14.09 (3.0) -.44 (-1.02 – .15) .14 -
CoF - damage to identity 
(6 to 24)§
direct follow-up 15.19 (2.5) 14.39 (2.6) -.72 (-1.13 – -.30) .001 .32
6-month follow-up 15.03 (2.4) 14.40 (2.7) -.52 (-.96 – -.09) .02 .25
12-month follow-up 15.07 (2.5) 14.32 (2.7) -.63 (-1.07 – -.19) .006 .29
Perceived risk of falling 
(3 to 12)
direct follow-up 7.41 (1.7) 7.08 (1.5) -.27 (-.58 – .04) .09 -
6-month follow-up 7.52 (1.7) 6.99 (1.4) -.44 (-.73 – -.15) .003 .35
12-month follow-up 7.50 (1.5) 7.00 (1.5) -.44 (-.75 – -.14) .004 .33
Note: The underlined score indicates the most favourable score.
* Mixed-effects logistic and linear regression models adjusted for baseline values and age, gender, living situation, educational level,
cognitive status, perceived general health and number of falls in the past 6 months. OR = odds ratio obtained by mixed-effects
logistic regression; 95% CI = 95% confidence interval; SD = standard deviation.
† Often and very often afraid of falling or avoiding activity due to fear of falling.
‡ Fair and poor preceived general health.
§ CoF = perceived consequences of falling.
shown) showed additional favourable effects for perceived control over falling and
perceived risk of falling at direct follow-up and avoidance of activity, fall-related self-
efficacy, daily activity, feelings of loneliness and feelings of anxiety at 12 months follow-
up. Fall data showed additional favourable effects for number of fallers until 12 months
follow-up and number of times fall-related medical attention was required. Total
number of falls, number of indoor falls and number of outdoor falls approached the
level of significant difference.
Discussion
This randomised controlled trial showed that an 8-week cognitive behavioural group
intervention improved fear of falling, associated avoidance of activity, fall-related self-
efficacy, perceived control over falling and daily activity in community-living older
people. Favourable effects were also observed in a broad range of other psychosocial
and physical outcomes, like loneliness, restriction of activities of daily life, anxiety,
depression, social support and recurrent falls. Generally, small to medium effects were
present until 6 months after the intervention.
In contrast to many interventions designed to reduce falls and risk of falls,29 only a
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Table 3 Effects of a cognitive behavioural intervention on falls (N = 540)
Mixed-effects logistic 
Control Intervention and negative
group group binomial regression* p value
Number (%) Number (%) OR (95% CI) p
Fallers†
baseline until direct follow-up 50 (21.2) 46 (20.4) .96 (.43 – 2.16) .92
baseline until 6-month follow-up 95 (44.6) 80 (40.0) .74 (.35 – 1.60) .47
baseline until 12-month follow-up 117 (57.6) 91 (48.4) .50 (.23 – 1.08) .08
Recurrent fallers†
baseline until direct follow-up 16 (6.8) 13 (5.8) .80 (.25 – 2.53) .71
baseline until 6-month follow-up 53 (24.9) 35 (17.5) .48 (.20 – 1.12) .09
baseline until 12-month follow-up 76 (37.4) 48 (25.5) .38 (.17 – .84) .02
Number Number IRR (95% CI) p
Falls during trial† 381 302 .86 (.65 – 1.14) .28
indoor falls during trial 224 198 .90 (.64 – 1.27) .54
outdoor falls during trial 157 104 .77 (.55 – 1.09) .14
Fall-related medical attention† 102 75 .78 (.45 – 1.34) .36
* Mixed-effects logistic and negative binomial regression models adjusted for baseline values and age, gender, living situation,
educational level, cognitive status, perceived general health and number of falls in the past 6 months. OR = odds ratio obtained by
mixed-effects logistic regression; IRR = incidence rate ratio obtained by negative binomial regression; 95% CI = 95% confidence
interval.
† Data collected by fall calendar; two outliers were left out.
few interventions have explicitly tried to improve psychological outcomes related to
falling, such as fear of falling, in community-living older people. In two trials, evaluating
an intense tai chi chuan intervention30 and a cognitive behavioural intervention,9 benefits
were reported directly after the intervention regarding confidence in performing activities
without falling. In the cognitive behavioural intervention these benefits were solely
observed in participants who complied with the intervention. Contrary to the tai chi
chuan intervention, long-term effects, at 6 and 12 months, were studied in the cognitive
behavioural intervention. Only at 12 months benefits regarding confidence and mobility
were observed in compliers with the intervention.9 In another study, a multifaceted
intervention yielded benefits in mobility self-efficacy after one year, however, not in
confidence in performing activities without falling and physical activity.31
Compared to these studies, our cognitive behavioural intervention has several
strengths. First, favourable effects for fear of falling and for daily activity are shown
through at least 6 months after the intervention. Second, our intervention showed
unambiguous improvements on a variety of other psychosocial and physical outcomes,
like anxiety, depression, social interaction and recurrent falls. Third, improved fall-
related feelings of control and perceptions of risk and consequences support the
effectiveness of our applied intervention strategies, i.e. cognitive restructuring, setting
realistic goals for behaviour change, skills mastery and modelling. As previously
hypothesised,32 our study confirmed that an intervention explicitly aimed at reducing
fear of falling can influence outcome expectancies like perceived consequences of
falling. Like self-efficacy beliefs, outcome expectancies are considered important
predictors of behaviour change.33 34 Behaviour change like increased activity, however,
may lead to increased fall risk due to greater exposure.35 Yet in our study, regardless of
increased daily activity in the intervention group, fewer falls were experienced by the
intervention group over the course of the trial period. This may underscore both the
protective effect of daily activity in falls prevention and the effect of realistic and
adaptive views on falls risk and fear of falling as important precursors for safe behaviour.
Generally, our effect sizes were small to medium and some effects decayed over
time. To attain long-term benefits our intervention may be enhanced by improved
intervention uptake and adherence to intervention sessions as 42% of our intervention
group withdrew before the start of the intervention or attended less than five sessions.
Problems with uptake and adherence are common in fall-related interventions and
improvements in participation are expected if health care professionals provide
encouragement.36 Therefore it is important that these professionals, for instance
general practitioners, identify fearful and avoidant older people, refer them to relevant
interventions and show interest regarding intervention participation in future
encounters. Furthermore, an in-person recruitment strategy in which potential
participants are screened for eligibility and receive additional trial information by a
facilitator or research assistant9 31 might improve uptake as well.
In addition, improved adherence to homework and prolongation of intervention
duration might also enhance long-term benefit as both are important features for
effective interventions in older people due to reduced learning and memory abilities in
this population.37 Compared to the small benefits in compliers with the cognitive
behavioural intervention as shown by Tennstedt and colleagues,9 our intervention
120
Chapter 7
showed benefits in the intervention group as randomised and subsequently additional
effects in those who attended five or more sessions. Adaptations to the intervention
protocol,11 like weekly sessions and a booster session, might have contributed to the
benefits shown by our intervention. However, improved adherence to homework, for
instance by providing personal feedback, and adding regular or booster sessions to our
intervention might result in stronger effects and prolonged benefits. 
We acknowledge several factors that may be important considering the outcomes
of our study. First, blinding of participants and facilitators is highly complicated in many
intervention studies38 and in our study participants and facilitators were not blinded for
group allocation. Accordingly our control group received no placebo intervention that
controlled for contact time and the effect of attention may have contributed to our
positive outcomes. This may have caused larger estimates of effects. Social elements
and attention, i.e. modelling and mutual problem solving, however, can be considered
essential components of our group intervention. Second, despite efforts to enhance
data completeness, study dropouts resulted in missing data. Study dropouts were more
likely to be frailer, both physically and mentally, at baseline. However, by applying
mixed-effect regression techniques, all available data of participants were included in
the analyses. Next, results of our per-protocol analyses should be interpreted with care.
Although we adjusted for several variables in the analyses, the advantages of
randomisation might no longer apply due to selection bias. Lastly, generalisation of our
results to populations with other characteristics, like poorer cognitive or physical
functioning, may not be appropriate.
Several recommendations for research and practice stem from this study. For future
research, studies aiming to reduce fear of falling and associated avoidance of activity
may focus on obtaining larger effects and prolonged intervention benefits on multiple
outcomes. This might involve research on optimising intervention characteristics, like
frequency and duration of sessions, and adherence to homework. Additionally,
considering the variety of intervention effects and the limited uptake and adherence,
a substantial group of older people that might benefit considerably from reduced fear
falling and increased activity is not reached. For housebound older people with
potentially higher risk of falls and fall-related injuries or people not interested in group
interventions, the development and evaluation of an in-home cognitive behavioural
intervention might be appropriate. Moreover, our findings lend support to the
relationship between psychological outcomes of falling and actual falls and confirm the
importance of including these kinds of outcomes both in fall-related interventions and
clinical assessments of falls risk. For practice, the positive results of this trial support
implementation of a cognitive behavioural group intervention for community-living
older people afraid of falling and associated avoidance of activity in regular care. To
improve intervention participation and herewith the participant’s benefit of the
intervention, health care professionals should be involved in encouraging potential
participants to attend appropriate and effective fall-related prevention strategies.
In conclusion, this cognitive behavioural intervention showed to have positive and
lasting effects on both fear of falling and associated avoidance of activity as well as
several other outcomes in community-living older people. The study provided evidence
to suggest that reducing fear of falling also has an effect on rate of falls.
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CHAPTER 8
Mediating effects of psychosocial factors
on fear of falling and daily activity in a
cognitive behavioural intervention
GAR Zijlstra, JCM van Haastregt, JThM van Eijk, LP de Witte, 
T Ambergen, GIJM Kempen
Submitted
Abstract
Objective This study explored the mediating effects of psychosocial factors on
trajectories of fear of falling and daily activity in a cognitive behavioural intervention. 
Methods Our study sample comprised 540 community-living older people who
participated in a randomised controlled trial evaluating this intervention. Control
beliefs, self-efficacy beliefs, outcome expectations and social interactions, as potential
mediators, and fear of falling and daily activity, as outcome variables, were assessed
before, directly after, and at 6 and 12 months after the intervention.
Results The mixed-effects regression analyses showed small to moderate statistically
significant intervention effects on the potential mediators at nearly all follow-up
assessments and modest mediating effects of the separate psychosocial factors on the
outcomes. 
Conclusion When all mediators were taken into account, a substantial amount of the
association between the intervention and the outcomes was explained. 
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Introduction
Concerns about falls are common in older populations. Of the community-living older
people approximately 50% reports fall-related fear1 2 and approximately 40% reports
avoidance of activity due to this fear.2-4 In addition to recent fallers, older people who
have not recently fallen frequently report fear of falling and associated activity restriction
as well.3 4 In older populations, avoiding activities due to fear of falling may be regarded
as an attempt to minimise the risk and potential consequences of falling. However,
excessive fear of falling and inappropriate responses to this fear, such as unnecessary
activity restriction, may lead to reduced physical, psychological and social functioning.
This is reflected in several studies that showed that fear of falling is associated with
adverse effects such as decreased physical activity, quality of life, life satisfaction and social
participation, and increased risk of falls and institutionalisation.3 5-7 Obviously, these
adverse effects lead to increased health care utilisation7 and consequently to increased
public expenditure. This suggests that, except for physical trauma immediately caused by
a fall, the consequences of excessive fear of falling and unnecessary restriction of activities
may be just as harmful as a fall itself.7 Therefore, effective strategies to prevent or reduce
this fear, promote safe behaviour and increase daily activity are important.
Effective interventions reducing fall-related fear and increasing levels of activity in
community-living older people are scarce. Several interventions showed to reduce fear
of falling or to improve confidence regarding performing activities without falling.8
However, benefits of these interventions regarding performed daily, physical or social
activity were rarely reported. Two cognitive behavioural group interventions explicitly
aimed at reducing excessive fall-related fear and unnecessary avoidance of activity
showed beneficial outcomes in randomised controlled trials in community-living older
people.9 10 In the first study confidence in performing activities without falling and
mobility were improved directly and 12 months after a cognitive behavioural
intervention in compliant participants.9 These encouraging findings were reinforced by
a recent study evaluating an adapted version of this cognitive behavioural intervention.
This study showed benefits regarding fear of falling, associated avoidance of activity
and daily activity till 6 months after the intervention in the intervention group as
randomised and till 12 months after the intervention in compliant participants.10
Regardless of these beneficial outcomes further study is warranted, as intervention
effects in both trials were generally small to medium. Insight into the mechanism
underlying the cognitive behavioural intervention effects may facilitate intervention
improvement and may consequently lead to larger effects.11
In the current study we explored potential psychosocial mediators in the association
between the aforementioned effective cognitive behavioural group intervention10 and
fear of falling and daily activity. This intervention is primarily based on the social cognitive
theory12 and attempts to obtain intervention effects by improving control and self-efficacy
beliefs.9 13 Control beliefs reflect “the extent to which one regards one’s life-chances as
being under one’s own control in contrast to being fatalistically ruled”.14 The concept of
self-efficacy is derived from the social cognitive theory that supposes that people exercise
control over motivation and behaviour and supports a transactional view of self and
society in which personal factors, environmental factors and behaviour operate as
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reciprocally, interacting factors.12 Within this theory, self-efficacy beliefs, that is “a
judgment of one’s ability to organise and execute given types of performances”, and
outcome expectations, that is “a judgment of the likely consequences such performances
will produce”, are considered important determinants of behaviour, which are shaped by
skills mastery, modelling, verbal persuasion and experiencing physiological states.15 16
Obviously, social interactions play a vital role in this theory because behaviour and social
systems are interwoven and modelling and verbal persuasion, for which social interactions
are necessary, are important determinants for behavior.15 Improvements in control beliefs,
self-efficacy beliefs, outcome expectations and social interactions may facilitate coping
with fear of falling and activities in daily life. Therefore, we hypothesised that control
beliefs, self-efficacy beliefs, outcome expectations and social interactions mediate the
association between our cognitive behavioural group intervention and fear of falling and
daily activity in community-living older people. 
Methods
Study design and sample
The present study elaborated on a parallel-group randomised controlled trial that
examined the effectiveness of a cognitive behavioural intervention on fear of falling
and avoidance of activity due to fear of falling. The design and participant recruitment
are described in detail elsewhere.13 In short, between November 2002 and July 2003
7,431 questionnaires to screen for eligibility were sent to random selections of the
general older population living in two communities in The Netherlands. In total, 4,376
questionnaires were returned.2 Next, community-living people aged 70 or over reporting
at least some fear of falling and some avoidance of activity due to fear of falling were
included. People confined to bed, restricted by permanent use of wheelchair or waiting
for nursing home admission were excluded. Of the 540 participants that enrolled in the
trial, 280 were randomly allocated to a cognitive behavioural intervention and 260 to
a control group that received no intervention. At baseline, directly after, and at 6 and
12 months after the intervention, data was independently collected using self-report
questionnaires and structured telephone interviews. Outcome assessors were blinded
for group allocation.13 Directly after the intervention, data was collected from 239
control and 232 intervention participants, at 6 months from 214 control and 208
intervention participants, and at 12 months from 209 control and 196 intervention
participants. Reasons for withdrawal were similar in both groups.10 Written informed
consent was obtained from all participants. The Medical Ethics Committee of the
Maastricht University/Academic Hospital Maastricht approved the study protocol.
Intervention
The cognitive behavioural group intervention is aimed at reducing fear of falling and
associated avoidance and comprises 8 weekly sessions of 2 hours and one booster
session at 6 months after the intervention. After instilling realistic and adaptive views
on falls risk and fear of falling, attention is paid to achieving behavioural change.9 17 18
Strategies to achieve these aims included restructuring misconceptions to promote a
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view of fall risk and fear of falling as controllable, setting realistic goals for increasing
activity, changing unsafe behaviour and the environment to reduce fall risk, and
promoting physical exercise to increase strength and balance.9 17 18 During the
intervention different techniques and materials are applied including lectures, videos,
group discussions, mutual problem solving, assertiveness training, physical exercises,
and behavioural contracts and goal setting. Trained nurses qualified in geriatric care
conducted the intervention in local community centres. More details about the
intervention are described elsewhere.9 13 17 18
Measures
Outcome variables
Fear of falling was assessed with a modified falls efficacy scale.19 20 This scale measured
to what extent participants are concerned about falling during 14 activities of daily life
such as cleaning the house, taking a bath or shower, using public transport, for
example “How concerned are you that you might fall while cleaning the house?”. At
baseline the internal reliability of this scale was .91. Daily activity was assessed with the
Frenchay Activity Index; a 15-item questionnaire that reflects the broader everyday
activities of daily life, including domestic, leisure or work, and outdoor activities.21
Examples of these items comprise preparing main meals, light housework and local
shopping. At baseline the internal reliability of this scale was .74. 
Outcome variables were assessed at baseline, directly after, and at 6 and 12 months
after the intervention.
Mediator variables
Two measures for control beliefs were applied: a 7-item generic mastery scale and a 4-
item domain-specific scale that assessed perceived control over falling. The mastery
scale comprises items like “I have little control over the things that happen to me” and
“There is little I can do to change many of the important problems I have”.14 Control
over falling was assessed by items as “I can overcome my fear of falling” and “There
are things I can do to keep myself from falling”.22 At baseline the internal reliability
estimates of these scales were .69 and .76, respectively.
With regard to self-efficacy beliefs, a general self-efficacy and a physical self-
efficacy scale were applied. General self-efficacy beliefs were assessed by a 16-item
scale.23 Examples of these items are “If something looks too complicated, I will not
even bother to try it” and “When I make plans, I am certain I can make them work”.
Physical self-efficacy beliefs were assessed by a 10-item scale that comprises items like
“I have excellent reflexes” and “I have poor muscle tone”.24 At baseline the internal
reliability estimates of these self-efficacy scales were .81 and .66, respectively.
Outcome expectations measures included perceived risk of falling and perceived
consequences of falling questionnaires. The 3-item risk of falling questionnaire assesses
the extent to which one expects to fall in the next year, for example “I think that it is
likely that I will fall during the coming year”. The consequences of falling questionnaire
comprises two 6-item subscales assessing perceived loss of functional independence
and perceived damage to identity after a fall.25 An example of the perceived
consequences of falling functional subscale is “I will lose my independence” and of
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the psychosocial subscale is “I will be embarrassed”. At baseline the internal reliability
estimates of these three scales were .74, .83 and .54, respectively.
To assess the extent of perceived social interactions from one’s social network, we
assessed the 12-item social support interactions questionnaire.26 This scale contains
items like “Does it ever happen that people drop in for a pleasant visit?” and “Does it
ever happen that people confide in you?”. At baseline the internal reliability of this
scale was .89.
All mediator variables were assessed at baseline, directly after, and at 6 and 12
months after the intervention.
Covariates
Several socio-demographic and health-related variables were assessed as covariates:
age, gender, living situation (alone or not alone), educational level based on completed
formal education and completed professional courses during lifetime,27 28 cognitive
status,29 perceived general health30 31 and falls in the past 6 months. Cognitive status
was assessed using an adapted version of the 11-item Telephone Interview for Cognitive
Status (TICS).29 Age, gender, perceived general health and number of falls in the past
6 months are factors independently associated with fear of falling and avoidance of
activity.2 Living situation, educational level and cognitive status are factors that, given
intervention characteristics, potentially associate with the intervention effects. All
covariates were assessed before randomisation.
Statistical Analyses
Descriptive statistics for control and intervention participants were computed for all
variables. Then we explored the contribution of the longitudinally assessed mediator
variables to the trajectories of fear of falling and daily activity in the cognitive behavioural
intervention at direct, and 6 and 12 months follow-up. For this purpose we applied a
method proposed by Baron and Kenny32 and examined in three sets of various mixed-
effects linear regression models33 for each follow-up assessment: (1) whether
intervention status was associated with each mediator variable (arrow 1 in Figure 1);
(2) whether intervention status was associated with fear of falling and daily activity
(arrow 2); and (3) whether intervention status was still associated with fear of falling
and daily activity after adjustment for the mediator variable (arrows 1, 2 and 3). A
variable is considered a mediator if the effect of the intervention on the outcome
variable is reduced after controlling for the mediator. A mediator completely mediates
the association between intervention and outcome variable if intervention effects
disappear entirely after controlling for this mediator.32
In the first set of analyses we examined the effects of the intervention on the
potential mediators adjusting for all covariates and possible differences in baseline values
of the appropriate mediator. If p < .05, effect sizes were calculated by dividing the
difference in mean group scores by the pooled standard deviation. Effect sizes of .20 are
considered small, .50 medium and .80 large.34 In the second set of analyses we examined
the effectiveness of the intervention on fear of falling and daily activity while adjusting
for all covariates and possible differences in values of the appropriate mediator and
outcome variable. In the third set of analyses, data from three follow-up assessments of
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the appropriate mediator were added to the second set of regression models. However,
if intervention effects were non-significant at the level of .10 or higher for either a
mediator or an outcome variable, mediation effects are not presented due to a negligible
impact. To study the contribution of the complete set of mediator variables, we repeated
the second and third set of analyses and included all longitudinally assessed mediator
variables in the models for fear of falling and daily activity. Lastly, we calculated the
contribution of the mediator variables at direct, and 6 and 12 months follow-up by
means of the percentage change in mean differences of the second and third set of
analyses. The following equation was applied: ((mean difference1 – mean difference2) /
mean difference1) x 100%. Here, mean difference1 refers to the mean difference
obtained from the second set of analyses and mean difference2 refers to the mean
difference obtained from the third set of analyses which included the potential mediators.
Higher percentages of change indicate a larger contribution of the mediating variable
in the association between the intervention and the outcome variable.
Overall, analyses were performed according to the intention-to-treat principle.
Mediator and outcome variables were longitudinally assessed at direct follow-up, and
at 6 and 12 months after the intervention and as such included in the mixed-effects
regression models. Models accounting for within-person correlation over time using an
unstructured covariance structure fitted the outcomes. Fixed effects for the interaction
group x time were examined to obtain insight into the effectiveness of the intervention
at various follow-up assessments. Two-sided significance tests (p < .05) were applied
to all analyses. SPSS 14.0 was used in all analyses.
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Social interactions
social support interactions
Figure 1 Model to explore the contribution of the mediator variables in the association between the
intervention and outcome variables.
CoF = perceived consequences of falling
Results
Baseline characteristics
Baseline characteristics of the participants are presented in Table 1. The mean age of
participants in both groups was approximately 78 years (range 70 to 92) and about
70% of the study sample consisted of women. The majority perceived their general
health as fair or poor and nearly 45% of the participants had not suffered from a fall
in the 6 months before baseline. The mean score for fear of falling was about 29 (range
14 to 56) and for daily activity about 39 (range 16 to 59). Overall, intervention and
control group were comparable on most characteristics.
Intervention effects on potential mediators
Table 2 shows the effects of the cognitive behavioural group intervention on the potential
mediators according to the intention-to-treat analyses. Compared to baseline scores,
mean scores of the mediators improved at all follow-up assessments in the intervention
group. Mixed-effects linear regression analyses showed favourable effects for the
intervention group compared with the control group regarding every mediator at nearly
all follow-up assessments. No statistically significant improvements were observed for
control over falling and risk of falling directly after the intervention; for physical self-
efficacy beliefs at 6 months; and for general self-efficacy beliefs and the loss of functional
independence subscale at 12 months after the intervention. Overall, effect sizes were
small to medium ranging from .04 for social interactions at 12 months follow-up to .41
for loss of functional independence at direct follow-up. Intervention outcomes on control
over falling, outcome expectations and social interactions have previously been reported.10
Intervention effects on outcomes
In Table 3 intervention effects, in which we adjusted for all covariates and baseline values
of the appropriate mediator and outcome, are presented in the first column of either
fear of falling or daily activity. Generally, these mixed-effects linear regression analyses
showed statistically significant intervention benefits regarding fear of falling and daily
activity for the intervention group until 6 months after the intervention. At 12 months
the intervention effects were nearly statistically significant for fear of falling (p = .07).
Intervention effects on fear of falling and daily activity without adjustment for possible
differences in baseline values of the mediator variable have been reported elsewhere.10
Mediating effects of psychosocial factors on fear of falling and activity
The mediating effects of the longitudinally assessed psychosocial factors in the
association between the intervention and fear of falling and daily activity are also
presented in Table 3 (the second column of each outcome). Regarding fear of falling,
estimates decreased after adjustment for the appropriate mediator. At direct follow-up
intervention effects no longer reached the .05 level of statistical significance when
general self-efficacy, loss of functional independence, damage to identity or the set of
all mediators was added to the regression model. This also occurred at 12 months
follow-up when physical self-efficacy beliefs, social interactions or the set of mediators
was taken into account. With regard to the separate mediators, except for loss of
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functional independence and damage to identity, the percentage reductions in mean
differences gradually increased over time. Overall, the percentage reduction ranged
from 3% for physical self-efficacy beliefs at direct follow-up to 54% for risk of falling
at 12 months after the intervention. With regard to the set of mediators, estimates of
the outcomes decreased substantially after adjustment for all mediators. The percentage
change in estimates for fear of falling ranged from 44 to 76%.
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Table 1 Baseline characteristics of participants (N = 540)
Control Intervention
Characteristic* (n = 260) (n = 280)
mean age in years at 1 January 2003 (SD) 78.97 (5.0) 77.82 (4.6)
number female (%) 190 (73.1) 198 (70.7)
number living alone (%) 138 (53.1) 157 (56.1)
number low educational level (%)† 153 (59.1) 185 (66.1)
mean cognitive status 0 to 41 (SD) 32.22 (3.9) 31.69 (3.6)
number fair and poor perceived general health (%)† 174 (66.9) 201 (71.8)
number never fallen in the past 6 months (%)† 117 (45.0) 123 (43.9)
Outcome variables
mean fear of falling 14 to 56 (SD) 29.97 (10.2) 28.50 (9.6)
mean daily activity 15 to 60 (SD) 38.16 (7.2) 39.48 (7.2)
Mediator variables 
Control beliefs
mean mastery 7 to 35 (SD) 20.92 (4.7) 21.45 (4.6)
mean control over falling 4 to 20 (SD) 13.09 (3.1) 13.48 (3.1)
Self-efficacy beliefs
mean general self-efficacy 16 to 80 (SD) 54.35 (11.0) 54.14 (11.3)
mean physical self-efficacy 10 to 50 (SD) 27.84 (7.1) 27.23 (7.0)
Outcome expectations
mean risk of falling 3 to 12 (SD) 7.23 (1.8) 7.12 (1.7)
mean CoF – lfi 6 to 24 (SD)‡ 14.90 (3.4) 14.62 (3.4)
mean CoF – di 6 to 24 (SD)§ 14.89 (2.9) 14.73 (3.0)
Social interactions
mean social support interactions 12 to 48 (SD) 30.42 (6.8) 28.70 (6.6)
* The underlined score indicates the most favourable score. SD = standard deviation.
† Low, middle and high educational level; good, fair and poor perceived general health; never, once and more than once fallen.
‡ CoF – lfi = perceived consequences of falling – loss of functional independence.
§ CoF – di = perceived consequences of falling – damage to identity.
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Table 2 Effects of a cognitive behavioural intervention on potential mediators (N = 540)
Control Intervention Adjusted Effect
group group mixed-effects¥ size
Mean
Potential mediators† Mean (SD) Mean (SD) difference (95% CI) d
Control beliefs
Mastery 7 to 35 (SD)
direct follow-up 20.95 (4.5) 21.82 (4.7) .84 (.17 – 1.51) * .19
6-month follow-up 20.66 (4.6) 21.83 (4.7) .95 (.27 – 1.64) ** .25
12-month follow-up 20.60 (4.9) 21.91 (5.0) 1.14 (.39 – 1.88) ** .26
Control over falling 4 to 20 (SD)
direct follow-up 13.88 (2.9) 14.40 (2.8) .46 (-.02 – .92) + -
6-month follow-up 13.57 (3.0) 14.28 (2.7) .73 (.23 – 1.24) ** .25
12-month follow-up 13.46 (3.1) 14.42 (2.9) .90 (.38 – 1.43) ** .32
Self-efficacy beliefs
General self-efficacy 16 to 80 (SD)
direct follow-up 54.52 (11.0) 56.42 (11.0) 2.25 (.88 – 3.62) ** .17
6-month follow-up 53.68 (11.7) 56.70 (11.2) 2.81 (1.18 – 4.44) ** .26
12-month follow-up 53.99 (11.7) 55.77 (11.7) 1.40 (-.24 – 3.04) # -
Physical self-efficacy 10 to 50 (SD)
direct follow-up 28.00 (7.3) 29.37 (7.5) 1.54 (.48 – 2.60) ** .19
6-month follow-up 27.68 (7.2) 27.98 (7.6) .34 (-.78 – 1.46) -
12-month follow-up 27.32 (7.3) 28.33 (7.7) 1.42 (.23 – 2.61) * .13
Outcome expectations
Risk of falling 3 to 12 (SD)
direct follow-up 7.41 (1.7) 7.08 (1.5) -.27 (-.58 – .04) # -
6-month follow-up 7.52 (1.7) 6.99 (1.4) -.44 (-.73 – -.15) ** .35
12-month follow-up 7.50 (1.5) 7.00 (1.5) -.44 (-.75 – -.14) ** .33
CoF – lfi 6 to 24 (SD)‡
direct follow-up 15.15 (3.4) 13.82 (3.1) -1.26 (-1.80 – -.73) ** .41
6-month follow-up 15.32 (3.5) 14.14 (3.2) -.88 (-1.47 – -.30) ** .35
12-month follow-up 14.84 (3.4) 14.09 (3.0) -.44 (-1.02 – .15) -
CoF – di 6 to 24 (SD)§
direct follow-up 15.19 (2.5) 14.39 (2.6) -.72 (-1.13 – -.30) ** .32
6-month follow-up 15.03 (2.4) 14.40 (2.7) -.52 (-.96 – -.09) * .25
12-month follow-up 15.07 (2.5) 14.32 (2.7) -.63 (-1.07 – -.19) ** .29
Regarding daily activity, at all assessments where intervention effects on daily
activity and the appropriate mediator were observed (p < .10), a decrease in the
estimate was observed after taking the mediators into account. Intervention effects
were no longer statistically significant (p < .05) after adjustment for risk of falling, loss
of functional independence or the set of all mediators at direct follow-up and after
adjustment for general self-efficacy or loss of functional independence at 6 months
follow-up. While the contribution of control beliefs, general self-efficacy beliefs or
social interactions in the association between the intervention and daily activity appears
to increase within the 6 months timeframe, the contribution of the outcome
expectations or all mediators seems to decrease within this timeframe. Overall, the
change in mean difference varied between 3 and 22% for the separate mediators and
was about 45% for the set of all mediators.
Discussion
In the current study we explored the potential mediating effects of several longitudinally
assessed psychosocial factors on trajectories of fear of falling and daily activity in a
cognitive behavioural intervention. Previously this intervention has shown direct,
favourable effects on fear of falling and daily activity until at least 6 months after the
intervention.10 On the one hand these positive findings are encouraging as effective
interventions in this field of research are scarce, on the other hand these positive findings
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Table 2 Effects of a cognitive behavioural intervention on potential mediators (N = 540) (continued)
Control Intervention Adjusted Effect
group group mixed-effects¥ size
Mean
Potential mediators† Mean (SD) Mean (SD) difference (95% CI) d
Social interactions
Social support interactions 12 to 48 (SD)
direct follow-up 29.46 (7.2) 29.99 (6.1) 1.47 (.60 – 2.34) ** .08
6-month follow-up 30.09 (7.4) 30.44 (6.7) 1.43 (.50 – 2.37) ** .05
12-month follow-up 29.70 (7.5) 29.96 (6.6) 1.35 (.35 – 2.35) ** .04
# p < .10; + p < .075; * p < .05; ** p < .01
¥ Mixed-effects linear regression models adjusted for baseline values and age, gender, living situation, educational level, cognitive
status, perceived general health, and number of falls in the past 6 months. 95% CI = 95% confidence interval; SD = standard
deviation.
† The underlined score indicates the most favourable score.
‡ CoF – lfi = perceived consequences of falling – loss of functional independence.
§ CoF – di = perceived consequences of falling – damage to identity.
warranted further study as the fairly modest effect sizes provide opportunities for
intervention improvement. The findings of the current study showed moderate,
favourable effects of the cognitive behavioural intervention on control beliefs, self-
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Table 3 Effects of psychological mediators on fear of falling and daily activity (N = 540)
Fear of falling Daily activity
Mean Mean Mean Mean
Mediators difference1¥ difference2† %‡ difference1¥ difference2† %‡
Control beliefs
Mastery
direct follow-up -1.43 * -1.33 * 7 .94 * .85 * 10
6-month follow-up -2.65 ** -2.46 ** 7 .93 * .83 * 11
12-month follow-up -1.58 + -1.30 18 .52 - -
Control over falling
direct follow-up -1.45 * -1.34 * 8 .95 * .91 * 4
6-month follow-up -2.67 ** -2.31 ** 13 .95 * .87 * 8
12-month follow-up -1.61 + -1.10 32 .54 - -
Self-efficacy beliefs
General self-efficacy
direct follow-up -1.45 * -1.28 + 12 .95 * .79 * 17
6-month follow-up -2.65 ** -2.32 ** 12 .94 * .73 + 22
12-month follow-up -1.57 + -1.35 14 .53 - -
Physical self-efficacy
direct follow-up -1.56 * -1.52 * 3 .99 ** .89 * 10
6-month follow-up -2.79 ** - - .98 * - -
12-month follow-up -1.72 * -1.48 + 14 .57 - -
Outcome expectations
Risk of falling
direct follow-up -1.66 * -1.54 * 7 .78 * .65 17
6-month follow-up -2.56 ** -1.95 * 24 .66 .56 15
12-month follow-up -1.62 + -.75 54 .30 - -
CoF – lfi§
direct follow-up -1.53 * -.73 52 .92 * .75 + 18
6-month follow-up -2.81 ** -2.41 ** 14 .91 * .78 + 14
12-month follow-up -1.47 # - - .51 - -
CoF – di°
direct follow-up -1.52 * -1.01 34 .95 * .83 * 13
6-month follow-up -2.62 ** -2.36 ** 10 .93 * .90 * 3
12-month follow-up -1.52 + -1.06 30 .53 - -
efficacy, outcome expectations and social interactions, and modest mediating effects
of these psychosocial factors on fear of falling and daily activity in community-living
older people.
A more detailed observation of the findings of the current study is warranted to
facilitate better understanding of contributors to our cognitive behavioural intervention
effects and further improvement of the intervention. First, effects of the psychosocial
mediators were generally larger in fear of falling than in daily activity. This might be
explained by the content and structure of our intervention in relation to these constructs.
Concepts of cognitive restructuring received considerable attention during the sessions
and participants’ perceptions on falls and fall-related fear were strongly interwoven
with session topics throughout the entire intervention.18 Yet, concepts of behavioural
change, including increasing physical activity, were not addressed until about halfway
the intervention and were restricted to limited parts of the sessions. Although change
in behaviour was subsequently stimulated by contracting and goal-setting strategies,
this might have been insufficient to achieve substantial changes in daily activity by the
intervention. Second, change in outcome expectations explained the effects of the
intervention on fear of falling to a large extent and on daily activity to a lesser extent.
Next to these outcome expectations was control over falling at 12 months an apparent
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Table 3 Effects of psychological mediators on fear of falling and daily activity (N = 540) (continued)
Fear of falling Daily activity
Mean Mean Mean Mean
Mediators difference1¥ difference2† %‡ difference1¥ difference2† %‡
Social interactions
Social support interactions
direct follow-up -1.53 * -1.53 * 0 0.97 * 0.88 * 9
6-month follow-up -2.74 ** -2.73 ** 0 0.96 * 0.86 * 10
12-month follow-up -1.67 * -1.55 + 7 0.56 - -
All mediators
direct follow-up -1.86 * -.56 70 .86 * .41 52
6-month follow-up -3.07 ** -1.71 * 44 .78 # .46 41
12-month follow-up -1.97 * -.48 76 .38 - -
# p < .10; + p < .075; * p < .05; ** p < .01
- Not reported as the appropriate mediator or outcome variable was not affected by the intervention at the p < .10 level.
¥ Intervention effects analysed by mixed-effects linear regression models adjusted for baseline value of the outcome variable, age,
gender, living situation, educational level, cognitive status, perceived general health, number of falls in the past 6 months and the
baseline value of the appropriate mediator.
† Mediating effects analysed by mixed-effects linear regression models adjusted for same set of variables as above and the
appropriate mediator at direct, and 6 and 12 months follow-up.
‡ % = percentage change in mean difference = ((mean difference1 – mean difference2) / mean difference1) x 100%.
§ CoF – lfi = perceived consequences of falling – loss of functional independence.
° CoF – di = perceived consequences of falling – damage to identity.
mediator for reduced fear of falling and general self-efficacy for daily activity. These
findings suggest that, in our cognitive behavioural approach, fear of falling is mainly
influenced by domain-specific fall-related perceptions and that this accounts to a lesser
extent for daily activity. Increasing domain-specific expectations for enhancing activity,
for instance by increased attention for physical activity, might be an important strategy
to facilitate stronger and prolonged intervention effects regarding daily activity. Previous
studies have shown the importance of thes eexpectations in increasing physical
activity.35 36 Lastly, although the selected psychosocial factors explained a substantial
part, that is 41 to 76%, of the intervention effects, they never completely explained
the association between the intervention and fear of falling or daily activity as reflected
in the outcomes of the analyses in which we adjusted for all psychosocial factors
simultaneously. This implies that our mediators lacked sufficient strength, that other
factors (unaddressed in the current analyses) contributed to the relationship, or that
both these explanations apply. With regard to lack of sufficient strength, in general,
the separate mediating effects of control beliefs, self-efficacy beliefs, risk of falling and
social interactions were small and appeared to increase over time, while those of
perceived loss of functional independence and damage to identity were larger and
reduced, or showed inconsistency over time. Achieving larger mediation effects more
promptly after the intervention and subsequently maintaining them might be important
for fully explaining the association between the intervention and outcomes. With
regard to other mediating factors, to fully explain the association between the
intervention and fear of falling or daily activity, other factors, such as activity-related
outcome expectations and activity-related social support, might be important. These
factors might not be limited to psychosocial aspects but might also comprise
environmental and behavioural factors.
The aforementioned observations suggest that for reducing fear of falling and
increasing daily activity, our current cognitive behavioural intervention might benefit
from increased attention for the psychosocial mediators throughout the entire
intervention. Consequently, increased attention for change in physical activity
throughout the intervention, improved adherence to contracting and goal-setting
strategies, and prolongation of the intervention might reinforce the current intervention.
This intensified participation should increase participants’ interaction of personal
factors, environmental factors and behaviour, which according to the social cognitive
theory, leads to improved self-efficacy beliefs and outcomes expectations. In addition,
further study is warranted to search for additional mediators.
The current study has several strengths. First, as one of few, we explored the role of
potential mediators in the association between an effective cognitive behavioural
intervention and fear of falling and daily activity using adequate mediation methods.32
Despite the addressed importance of performing mediation analyses to accelerate
future intervention improvement, reporting on underlying mechanisms is limited in
general11 37 as well as specifically in studies on fear of falling.8 Second, the potential
mediators were longitudinally assessed, that is until 12 months after the intervention,
which provided insight into the intervention effects on these factors and the mediating
effects of these factors on the outcomes over time. Next, intervention effects on the
potential psychosocial mediators and their mediating effects were shown in our
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intention-to-treat analyses even though 42% of our intervention group withdrew
before the start of the intervention or attended less than five sessions.10 38 These effects
support the strength of the intervention. Post-hoc mediation analyses in compliers with
the intervention, that included participants attending at least five out of eight sessions,
demonstrated similar trends in the mediating effects and slightly different percentages
of mediator contributions (data not shown). Lastly, our potential mediators comprised
several psychosocial factors based on the social cognitive theory, including outcome
expectations, and comprised both generic and domain-specific constructs. Although
common measures in fall-related research, such as the activity balance confidence
scale39 and the falls efficacy scale,40 comprise the aspect of self-efficacy beliefs of the
social cognitive theory41, until now little was known about the importance of outcome
expectations, another aspect of this theory.42 43
Some limitations of the current study are acknowledged and generated implications
for future study. To begin with, although the underlying concepts of our mediator
variables are different, there might be some overlap in the constructs. Overall, this
overlap appears limited as the set of all mediator variables explained a substantial
amount of the intervention effects. Secondly, in the current study we chose an
explorative mediation method, as suggested by Baron and Kenny,32 that enabled
comparison of the current mediation effects to intervention effects as previously
reported.10 Future studies using more profound, but rather complex, analyzing
techniques, such as structural equation modelling, might shed more light on the
overlap in constructs and the causal pathway of the assessed mediators and outcomes
over time. Moreover, although evidence is limited, falls self-efficacy has recently been
shown to be an important mediator between an exercise intervention and fear of
falling,44 and physical self-efficacy and social support as mediators between exercise
interventions and physical activity.45 46 The latter two mediators explained merely to a
very little amount our intervention effects on daily activity. Intervention improvement,
such as intensifying adherence of intervention participants and addressing change in
activity throughout the intervention, however, might reveal a more distinct role of these
mediators in our intervention. We therefore recommend the assessment of these
variables in future studies with similar interventions and outcomes, and recommend
reporting on their contribution as mediators. In addition, in the current study we
assessed fall-related outcome expectations, but omitted activity-related outcome
expectations. Outcome expectations were the most apparent mediators and
consequently we recommend assessing domain-specific outcome expectations in
future studies on mediation processes in interventions, in addition to domain-specific
self-efficacy beliefs. To conclude, although our intervention effects were small to
modest, our set of selected mediators explained these effects to a substantial extent.
To further improve our intervention effects addressing other potential mediators, for
instance in the environmental domain, might be important. Future research in which a
broader variety of potential mediators is addressed should shed a light on whether the
theory underlying the intervention is comprehensive, as otherwise further development
of the theory is warranted.
In conclusion, the current study showed that overall our cognitive behavioural
intervention improved control beliefs, self-efficacy, outcome expectations and social
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interactions, and that these variables mediated the association between the intervention
and fear of falling or daily activity in community-living older people. Generally, the
separate contribution of these mediators to fear of falling and daily activity was modest.
The set of all these mediators, however, explained the association between our cognitive
behavioural intervention and fear of falling or daily activity to a substantial extent.
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CHAPTER 9
General discussion
Introduction
At the start of the studies presented in this thesis little was known about fear of falling
and associated avoidance of activity in Dutch older people. An intervention to manage
these concerns about falling for the Dutch setting was lacking. Internationally, only a
few interventions aimed at reducing fear of falling and increasing physical activity were
available. An American cognitive behavioural intervention, called ‘A Matter of Balance’,
seemed promising for implementation in The Netherlands as this intervention: a) was
specifically directed at community-living older people with fear of falling and associated
avoidance of activity; b) included well-founded cognitive behavioural strategies; and 
c) showed favourable effects on falls efficacy and mobility in a randomised controlled
trial.1 In short, this intervention of eight group sessions aims to increase self-efficacy
beliefs regarding falls and the sense of control over falling. Several strategies are
applied to achieve these aims, including restructuring misconceptions to promote a
view of fall risk and fear of falling as controllable, setting realistic goals for increasing
activity, changing unsafe behaviour and the environment to reduce fall risk, and
promoting physical exercise to increase strength and balance.
The main objective of this thesis was to evaluate this cognitive behavioural
intervention in community-living older people in the Dutch context. Yet, due to limited
insight into fear of falling and avoidance of activity in this population and interventions
suitable for reducing fear of falling in general, two objectives were added. Hence, the
three objectives of this thesis are:
1. to study the prevalence and correlates of fear of falling and associated 
avoidance of activity in community-living older people in The Netherlands;
2. to obtain insight into the international literature on interventions that reduce 
fear of falling in community-living older people;
3. to evaluate a cognitive behavioural intervention aimed at reducing fear of 
falling and associated avoidance of activity in community-living older people 
in The Netherlands.
Several studies, as presented in Chapters 2 till 8, were performed with reference to
these objectives. In the current chapter an overview and discussion of these studies is
provided. First, the main findings of these studies are described. Next, strengths and
limitations concerning the studies are discussed. Lastly, implications for practice and
future research are provided, as well as some general conclusions.
Main findings
Prevalence and correlates
Results from the cross-sectional study among 4,031 community-living older people
(Chapter 2) underscored the commonness of concerns about falling in this population:
about 54% reported fear of falling and nearly 38% reported avoidance of activity due
to fear of falling. Fear of falling and avoidance of activity due to this fear were
independently associated with higher age, female gender, poorer perceived general
health, and one or more falls in the past 6 months. Particularly people suffering from
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poor perceived general health or multiple falls in the past 6 months were more likely
to experience fear of falling and associated avoidance of activity. These results are
valuable for identifying people who are likely to suffer from concerns about falling
and might benefit from an intervention on managing these concerns. The independent
association between avoidance of activity and modifiable factors, like falls, suggested
that these factors, in addition to fear of falling, might be important in strategies aimed
at reducing avoidance of activity.
Interventions to reduce fear of falling
A systematic review was performed to obtain insight into interventions that reduce fear
of falling in community-living older people (Chapter 3). Of 19 included randomised
controlled trials, only three evaluated interventions that were explicitly aimed at
reducing fear of falling. Reporting on methodological and process aspects was limited
for items such as blinding of outcome assessor, concealment of treatment allocation,
performance of the intervention according to protocol and feasibility of the intervention.
Twelve trials were of higher methodological quality and in 11 of these trials, a statistically
significant reduction in fear of falling was observed in the intervention group compared
with the control group. The effective interventions included home-based fall-related
multifactorial interventions, community-based tai chi interventions, home-based
exercise interventions and a hip protector intervention.
Evaluation of a cognitive behavioural intervention
Before evaluation of the cognitive behavioural group intervention in The Netherlands, a
translational study was performed to develop a Dutch version of the American cognitive
behavioural intervention (Chapter 4). The process of adaptation was aimed at enhancing
implementation of the intervention in the Dutch setting while preventing unnecessary
deviations from the original intervention. Several predefined actions, e.g. expert
consultation and conducting a pilot study, guided this process. Main adaptations that
were made to the original intervention were scheduling more time for some activities,
changing session frequency from twice a week to once a week, adding a booster session
after 6 months and adding transparencies for visualisation of session contents.
Subsequently, this adapted intervention was evaluated in a parallel-group
randomised controlled trial among Dutch community-living older people who reported
at least some fear of falling and associated avoidance of activity (Chapter 5). Participants
were randomly allocated to the control (n = 260) or intervention group (n = 280).
Participants of the intervention group were invited to attend 8 weekly group sessions
of 2 hours and a booster session at 6 months after the eighth session. Participants
allocated to the control group received no intervention. To study short- and long-term
effects of the intervention, participants received assessments at baseline, directly after
the intervention, and at 6 and 12 months after the intervention. A variety of outcome
measures were included in view of performing three studies.
First, a process evaluation was carried out to gain insight into the feasibility of the
intervention in the Dutch setting (Chapter 6). Data were collected from 168 older people
who participated in the intervention group and six facilitators. According to the
facilitators, the majority of the sessions were performed according to protocol and no
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major deviations from the protocol were required. Of all participants allocated to the
intervention group (n = 280), 42% attended less than five out of eight intervention
sessions. Dropout before the start of the intervention and during the first sessions was
considerable, 26 and 12% of the 280 participants, respectively. Yet, 84% of the
participants who started the intervention completed it. The most common reasons for
dropout were health problems. Participants reported their adherence to homework and
physical exercises as good. Facilitators, however, rated the participants’ adherence to
these assignments less favourable. Directly after the intervention, participants and
facilitators evaluated the overall intervention very positively and participants reported
intervention benefits, like safe behaviour, and increased confidence and physical activity.
The majority of the participants still reported substantial intervention benefits after 6 and
12 months. Recommendations from participants and facilitators indicated that
simplifying the homework and adding extra sessions might improve the intervention.
Second, an evaluation was performed to obtain insight into the effectiveness of the
cognitive behavioural intervention in community-living older people in The Netherlands
with regard to several predefined primary and secondary outcomes (Chapter 7). Directly
after the intervention data were collected from 239 control and 232 intervention
participants, at 6 months from 214 control and 208 intervention participants, and at
12 months from 209 control and 196 intervention participants. Reasons for withdrawal
were similar in both groups and the main reason reported for dropout during the trial
was experiencing health problems. Data analysed according the intention-to-treat
principle showed favourable intervention effects for the primary outcomes. These
included fear of falling, avoidance of activity, fall-related self-efficacy and daily activity
directly after the intervention; for these outcomes and perceived control over falling at
6 months; and for fear of falling and perceived control over falling at 12 months after
the intervention. In addition, all secondary outcomes showed favourable effects at one
or more of the follow-up assessments, except for perceived general health, self-rated
life satisfaction and most outcomes assessed by fall calendar. Fall data from baseline
until 12 months after the intervention showed statistically significant less recurrent
fallers in the intervention group. Generally, effect sizes were small to medium (range
.04 to .41). The per-protocol analyses, in which participants who attended at least five
sessions were compared with the control group, showed additional favourable effects
for the intervention group.
Third, the mediating effects of psychosocial factors on trajectories of fear of falling
and daily activity in the Dutch cognitive behavioural intervention were studied (Chapter
8). Trajectories of control beliefs, self-efficacy beliefs, outcome expectations and social
interactions were regarded as potential mediators. The outcomes showed that generally
the cognitive behavioural intervention improved control beliefs, self-efficacy beliefs,
outcomes expectations and social interactions, and that these variables mediated the
association between the intervention and fear of falling or daily activity in community-
living older people. In general, the separate contribution of each mediator to the
association between the cognitive behavioural intervention and fear of falling or daily
activity was modest (range 3 to 54%). The set of all mediators, however, explained
these associations to a substantial extent (range 41 to 76%).
To conclude, the evaluation of the cognitive behavioural intervention aimed at
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reducing fear of falling and associated avoidance of activity in community-living older
people in The Netherlands showed encouraging results. A conscientious process of
adaptation of the original intervention led to a Dutch cognitive behavioural intervention,
which was considered feasible by participants and facilitators and which fitted well in
regular care. Furthermore, the intervention yielded short- and long-term benefits for
intervention participants regarding most outcomes, including fear of falling and
avoidance of activity. However, as described in the discussion sections of the separate
studies, minor refinement of the intervention is warranted to further improve
intervention effectiveness and efficiency.
Considerations
As all studies are potentially susceptible to bias, reflection on strengths and limitations
is warranted to facilitate interpretation and comparison of results. The strengths and
limitations of the different studies of this thesis have been separately discussed in the
previous chapters. For that reason, the current paragraph will mainly focus on some
general considerations.
Previous and current findings
The randomised controlled trial presented in this thesis adds to the evidence on
interventions aimed at reducing fear of falling. Consequently, findings of the current
trial are reviewed in the light of previous findings, which are published in the systematic
review on interventions to reduce fear of falling in community-living older people
(Chapter 3). Table 1 presents a simplified overview of the trials that evaluated an
intervention explicitly aimed at reducing fear of falling. As avoidance of activity due this
fear of falling is an important aspect of this thesis, findings regarding avoidance of
activity or increasing activity in daily life are now included as well.
Although the American and Dutch cognitive behavioural intervention are to a great
extent comparable, evidence of the effectiveness of the Dutch intervention showed to
be more robust. In the American intervention, most favourable effects regarding falls
self-efficacy and mobility were only shown in compliers with the intervention and no
effects were present at 6 months after the intervention.1 In contrast, at almost all
follow-up assessments, the Dutch intervention showed favourable effects regarding
fear of falling and daily activity in the intervention group as randomised. These
differences in outcomes might be due to adaptations to the American intervention,
such as adding a booster session and applying weekly sessions instead of twice weekly
sessions. These adaptations might have led to increased exposure as participants had
more time to apply obtained knowledge and skills in daily practice.
Comparing the two cognitive behavioural interventions to the multifactorial
intervention of Clemson and colleagues,2 a substantial overlap is observed with regard
to intervention content. Both types of interventions addressed fall-related aspects, such
as physical exercise and hazards in the home environment, and applied techniques to
manage these aspects, such as problem-solving and action planning.1 2 Consequently,
similarities in findings are expected and are in fact shown for fear of falling at a follow-
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up after approximately 1 year. Yet, the lack of favourable effects regarding daily activity
in the multifactorial intervention of Clemson and colleagues, in which compliance was
considerable, is in contrast to the outcomes of the per-protocol analyses in the cognitive
behavioural studies. This difference might be explained by somewhat more emphasis
on psychological processes and behaviour change in the cognitive behavioural
interventions and on physical and medical prevention strategies in the multifactorial
intervention of Clemson and colleagues. Unfortunately, a comparison of findings prior
to the 14-month follow-up is hampered by differences in study design, since Clemson
and colleagues performed no intermediate assessments.2
Some additional aspects regarding the interventions aimed at reducing fear of
falling, as presented in Table 1, are noted. First, the interventions have some features in
common; all interventions are community-based, are conducted in group format, and,
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Table 1 Overview of trials aimed at reducing fear of falling
Study Tennstedt, 19981 Clemson, 20042 Zhang, 20066 Zijlstra, submitted7
Intervention
name cognitive behavioural multifactorial intervention tai chi intervention Dutch cognitive behavioural
intervention intervention
content instilling adaptive beliefs on exercises, medication management, simplified tai chi instilling adaptive beliefs on falls,
falls, strength exercises, fall visual loss and screening, strength exercises, fall risk and safety,
risk and safety, safe behaviour, home and community safety, safe behaviour, and action planning 
and action planning and action planning
format community-based community-based community-based community-based
8 group sessions of 2 hours in 7 weekly group sessions of 2 hours, 8-week programme of daily 8 weekly group sessions of 2 
4 weeks 1 home visit of 1,5 hours group sessions of 1 hour hours and 1 booster session
and 1 booster session
Aim reducing fear of falling and reducing falls and fear of falling increasing physical functioning reducing fear of falling and
associated activity restriction and reducing fear of falling associated avoidance of activity
Fear of falling measure adapted falls efficacy scale mobility efficacy scale falls efficacy scale fear of falling
Follow-up assessment* 1.5       6        12 14 2 2       8       14
fear of falling† +c -         +c + + +       +       +
daily activity† +          -        +c - not reported +       +       +c
additional outcomes that falls management, social falls balance, flexibility recurrent falls, social support
showed favourable effects behaviour interactions, restriction of activities of
daily life and other psychosocial
outcomes
* in months after randomisation. +c = significant difference in favour of compliers with the intervention group.
† + = significant difference in favour of intervention group. -  = no significant difference between groups.
Significant difference if p ≤ .05.
except for the intense tai chi intervention, consisted of approximately eight sessions.
Second, all interventions showed to reduce fear of falling and in both interventions that
facilitated a booster session, favourable effects regarding fear of falling were observed
till 1 year after the intervention in the intervention group as randomised. Third, although
the Dutch intervention showed favourable effects regarding daily activity till at least 6
months after the intervention, in both cognitive behavioural interventions only compliers
benefited from increased daily activity until 1 year after the intervention. Lastly, all
interventions yielded additional favourable outcomes. The American cognitive
behavioural intervention mainly improved psychosocial outcomes and the multifactorial
and tai chi intervention improved a limited number of outcomes in the physical
domain. The Dutch cognitive behavioural intervention showed to improve a variety of
outcomes in both the psychosocial and physical domain.
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Zhang, 20066 Zijlstra, submitted7
tai chi intervention Dutch cognitive behavioural
intervention
simplified tai chi instilling adaptive beliefs on falls,
strength exercises, fall risk and safety,
safe behaviour, and action planning 
community-based community-based
8-week programme of daily 8 weekly group sessions of 2 
group sessions of 1 hour hours and 1 booster session
increasing physical functioning reducing fear of falling and
and reducing fear of falling associated avoidance of activity
falls efficacy scale fear of falling
2 2       8       14
+ +       +       +
not reported +       +       +c
balance, flexibility recurrent falls, social support
interactions, restriction of activities of
daily life and other psychosocial
outcomes
The systematic review in Chapter 3 showed that even though most fall-related
interventions were not explicitly aimed at reducing fear of falling, several types of
interventions achieved favourable effects regarding this fear in community-living older
people. In addition to favourable effects regarding fear of falling, the majority of these
interventions also showed to improve their primary outcome (e.g. number of falls).
Although not discussed in the systematic review, assessments of avoidance of activity
or daily activities were uncommon and even if assessed, favourable effects regarding
these activity measures, in addition to reducing fear of falling or falls, were very rarely
reported. Yet, reporting activity levels is highly desirable as interventions may
unintentionally lead people to restrict activities. This might result in a reduced number
of falls as people are less exposed3 and to reduced fear of falling as people might avoid
those activities in which fear of falling was experienced. In addition, if interventions
reduce fear of falling to inappropriate levels, this might lead people to overestimate
their capacities,4 which might initiate unsafe behaviour and subsequently may lead to
increased number of falls. This indicates the importance of: a) promoting realistic and
adaptive views on fall risk in older people, and b) obtaining favourable intervention
effects on all three outcomes, i.e. fear of falling, activity and falls. These were all
included in the Dutch trial.
Measurement issues
Many trials on mental and behavioural issues rely on self-reports of participants because
objective measures are lacking or the disadvantages of applying objective measures,
e.g. the costs or the extra burden for participants, are hampering their application.5
Outcomes in the trial described in this thesis relied on self-reports as well. A number
of actions were undertaken to enhance reliability and validity of the self-reported data.
First, primarily outcome measures that, according to the literature, showed good
psychometric properties in older people were applied. Second, during the process
evaluation, information was obtained from multiple sources, i.e. participants and
facilitators. Third, a suitable administration method was applied to each outcome, for
instance falls were registered by fall calendars to enable continuous registration and
prevent recall bias.8 9 All methods were pilot-tested prior to the trial and were assessed
in a structured format. Next, confidentiality of responses was warranted to increase
openness in potential sensitive questions and to prevent socially desirable answers.
Furthermore, all participants, including non-compliers with the intervention, were
prompted to return measures and if measures were unreturned or contained missing
data, participants were contacted to ensure completion of data. Lastly, assessors of the
telephone interviews received training with respect to conducting the structured
telephone interviews and were blinded for group allocation.
Although fear of falling is a generally accepted expression representing a concern
about falling, a broad variety of concepts and associated measures of psychological
aspects of falling have been applied over the past decade.10 These concepts have been
used interchangeably in research. Yet recently, awareness has been raised on the
potential differences between the various concepts,10 11 indicating the importance of
providing information on the concept or different concepts assessed. In the trial
described in this thesis, a variety of measures on psychological aspects of falling was
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assessed and intervention effects regarding these measures corresponded considerably.
This may suggest that a similar concept is assessed. However, low correlations between
fear of falling and other measures of psychological aspects of falling, and the extent to
which these latter measures acted as mediators, indicate that these measures assess
distinctive concepts. Additional analyses with respect to these different concepts and
measures of psychological aspects of falling might provide more insight into the
presence of a potential underlying concept. The variety in concepts and measures,
however, warrants careful reporting of the exact psychological outcome of falling in
future research.
Five of the 15 outcome measures as presented in the effect evaluation were
assessed by single-item questions with limited answer options. The application of such
questions can be considered a limitation as these items might conceal intervention
effects due to insensitivity to change. This has previously been noted12 and appeared
to be present in interventions to reduce fear of falling as well (Chapter 3). In the trial
described in this thesis, however, the two single-item questions of the primary
outcomes, i.e. fear of falling and associated avoidance of activity, did show favourable
effects. These findings substantially correspond to findings as measured with the two
multi-item scales: the fall-related self-efficacy scale, which assessed fear of falling while
performing daily activities, and the daily activity scale. This overall correspondence
strengthens the favourable findings. With regard to the secondary outcomes, the three
single-item questions, i.e. perceived general health, self-rated life-satisfaction and
feelings of loneliness, showed either no effects or small effects that diminished over
time. Although this might be explained by insensitivity to change, this might also
indicate that the cognitive behavioural intervention is insufficiently robust to actually
affect these more distant outcomes. Future research in which multi-item scales are
applied for the more distant outcomes might shed a light on this matter. 
Implications for interpretation and generalisation of effects 
Design and statistical analyses 
Well-conducted randomised controlled trials are considered the most appropriate
studies to assess the effectiveness of interventions.13 In such trials, random allocation
serves as a method to obtain comparable groups,14 and blinding of participants,
facilitators and outcome assessors as a method to prevent different kinds of bias.15 In
the pragmatic trial presented in this thesis, random allocation was applied and baseline
data showed that both groups were comparable after randomisation. Blinding was,
however, limited to the outcome assessors as the surplus value of the intervention was
studied. Standardisation of the intervention and assessments are regarded imperative
methods to minimise bias if blinding is not optimal.14 Consequently, in the current trial
such standardisation was performed. Due to the lack of an intervention aimed at
reducing fear of falling and associated avoidance of activity in the Dutch context at the
start of the trial, outcomes of the intervention group were compared with outcomes
of the control group who received no intervention as part of the trial. Although a
placebo control intervention may have facilitated blinding of participants, there are
reasons not to conduct a distinct placebo intervention.16 One reason is to gain insight
into the effects of the intervention in its entirety. In our cognitive behavioural
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intervention, social elements and attention, i.e. modelling and mutual problem solving,
are considered key components of the intervention. Although controlling for these
aspects by a placebo intervention might be appropriate in other trials, in the current
trial this might have lead to biased outcomes, i.e. underestimated effects. Another
reason not to conduct a placebo intervention in the control group is that such
intervention is no realistic option in practice.14 Although it cannot be ruled out, it is
unlikely that a placebo community-based intervention of eight sessions during which
participants passively receive information on unrelated topics, would show results
equivalent to the effects on the broad variety of outcomes of the cognitive behavioural
intervention. This is underscored by several studies in which favourable effects were
observed regarding fear of falling for the intervention group,17-19 compared with a
placebo control group. In short, in the current trial blinding of participants and facilitators,
which is considered a challenge in many intervention studies,15 was inappropriate and
might have caused bias.
With regard to interpretation of the intervention effects, some statistical issues also
deserve consideration. Longitudinal mixed-effects regression models were applied and
statistical tests of significance were performed to reveal differences between both
groups over time. Statistical significance is an indicator for the probability that
differences between groups are observed by chance. If p < .05, the difference is
regarded as a significant difference, i.e. an actual difference and not a finding by
chance. Significant p values, however, are no indicators for the clinical relevance or
size of an effect.20 Reporting information on clinical relevance or effect sizes may
facilitate interpretation of effects. Yet, determining whether our intervention effects are
clinically relevant is complicated because no golden standards exist for levels of fear of
falling and associated avoidance of activity. Therefore, effect sizes were presented.
Cohen presented effect sizes of .20 as small, .50 as medium and .80 as large.21
According to this classification, the effect sizes of the cognitive behavioural intervention
were generally small to medium, i.e. effect sizes ranged from .25 to .41 for the primary
outcomes and from .04 to .41 for the secondary outcomes. A meta-analysis on the
magnitudes of effect sizes in psychological, educational and behavioural interventions
yielded a classification of effect sizes based on intervention outcomes; effect sizes of
.00 to .32 were considered small, .33 to .55 medium and .56 to 1.20 large.22 According
to this classification, effect sizes of the primary and fall-related outcomes of the
cognitive behavioural intervention can be regarded as medium and effect sizes of all
other outcomes as small. It is, however, acknowledged that even limited effect sizes
can be important in daily life;23 this is underscored by the benefits reported by
participants of our cognitive behavioural intervention (Chapter 6).
Table 2 shows an overview of effect sizes in different types of interventions that
reduced fear of falling (Chapter 3). Reporting of effect sizes in these trials was scarce;
therefore, for each trial the presented effect sizes on fear of falling were calculated
by dividing the presented difference in mean group scores by the pooled standard
deviation. The results showed fairly consistent effect sizes for each type of intervention
except for the effect sizes shown in the multifactorial interventions. Comparing the
different types of interventions brings to light the favourable effect sizes obtained by
the tai chi interventions. Results of a trial in progress should provide insight into the
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potential effects and effect sizes of tai chi on fear of falling in Dutch community-living
older people.24 The results in Table 2 and in Chapter 3 show that the interventions
vary broadly with respect to several factors, e.g. effectiveness, intervention format and
feasibility. Therefore, before implementing an intervention, careful consideration
should be given to the most appropriate intervention for each setting.
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Table 2 Simplified overview of effect sizes of fear of falling in different types of interventions
Studies by intervention* Fear of falling Fear of falling Follow-up‡ Effect 
outcome† concept size§
Hip protector intervention
Cameron, 2000, Australia38 FES falls self-efficacy 4 .43
MFES midpoint .40
Exercise intervention
Campbell, 1997, New Zealand17 FES falls self-efficacy 12 .16
Robertson, 2001, New Zealand39 MFES falls self-efficacy 12 .26
Tai chi intervention
Li, 2005, USA18 40 ABC falls self-efficacy 6 .69
Zhang, 2006, Japan6 FES falls self-efficacy 2 .61
Multifactorial intervention
Clemson, 2004, Australia2 MES mobility self-efficacy 14 .17
Tennstedt, 1998, USA1 Adapted FES falls self-efficacy 1.5 .20°
12 .12°
Tinetti, 1994, USA19 Adapted FES falls self-efficacy 12 .57
Van Haastregt, 2000, Netherlands41 Adapted FES fear of falling 12 .20
18 .23
Zijlstra, Netherlands7 Adapted FES fear of falling 2 .27
8 .41
14 .34°
* Interventions that showed to reduce fear of falling using a continuous outcome (see Chapter 3).
† FES = Falls Efficacy Scale;42 MFES = Modified Falls Efficacy Scale;43 ABC = Activities-specific Balance Confidence scale;44 MES =
Mobility Efficacy Scale;2 Adapted FES = adapted version of FES, for instance activities in questions adapted to the population
concerned.
‡ Follow-up measurement in months after randomisation. “Midpoint” refers to a measurement halfway through the intervention
rather than after the intervention.
§ Effect sizes (d) are calculated by dividing the difference in mean group scores by the pooled standard deviation. Effect sizes of
interventions explicitly aimed at reducing fear of falling are presented in bold.
° Effect sizes as shown in compliers with the intervention.
Participant selection 
Selection processes in a study population may limit the generalisation of findings and
threaten internal validity.14 With regard to participant selection in the studies presented
in this thesis, some issues merit consideration. The first issue entails the non-response
in the cross-sectional study aimed to obtain insight into the prevalence and correlates
of fear of falling and associated avoidance of activity in community-living older people.
A random selection of the general population of people aged 70 years or older living
independently in Maastricht and Heerlen was approached (Chapter 2). Little over 40%
of this population failed to return the questionnaire. Previous studies have shown that
a variety of reasons might cause non-response in older people, for instance poor
physical or mental functioning and lack of interest.25-27 In the current study insight into
characteristics of non-responders was limited to age and gender, which showed to
differ between responders and non-responders. With regard to the prevalence rates,
these differences may imply that the prevalence rates of 54% for fear of falling and
nearly 38% for associated avoidance of activity are underestimated. Nevertheless,
these prevalence rates correspond to findings in various international studies,28-34 and,
regarding fear of falling, also to findings in Dutch studies.35 36 With regard to the
correlates of fear of falling and associated avoidance of activity, the impact of the non-
response is unlikely to limit generalisation of the findings as the impact of non-response
on studied associations has previously shown to be quite small.37
The second issue concerns selection of participants during the randomised
controlled trial (Chapter 5). The questionnaire applied in the cross-sectional study was
used to efficiently select participants eligible for the trial. This implies that generalisations
of trial outcomes are likely to be limited to the sample included in the trial. Yet, after
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Table 3 Overview of dropout during the trial
Control group Intervention group
(n = 260) (n = 280)
Number (%) Number (%)
Assessments*
direct follow-up 21 (8.1) 48 (17.1)
6-month follow-up 46 (17.7) 72 (25.7)
12-month follow-up 51 (19.6) 84 (30.0)
Reasons for overall dropout
death 6 (2.3) 6 (2.1)
health problems 19 (7.3) 36 (12.9)
lost interest 13 (5.0) 21 (7.5)
trial too burdensome 6 (2.3) 21 (7.5)
life event significant other 1 (0.4) 6 (2.1)
other reasons 6 (2.3) 3 (1.1)
* Cumulative dropout is presented.
randomisation at least two additional selection processes with regard to the participants
warrant further consideration: 1) a selection in participants within the intervention
group, and 2) a selection in participants due to dropout during the trial. With regard
to the first matter, while initially interested in participating in the trial, 42% of the
intervention group attended less than five sessions. A large proportion of these non-
compliers attended less than two sessions. These problems with uptake and adherence
have shown to be common in fall-related interventions.45 As previously recommended,
non-compliers were approached for follow-up assessments and included in the
intention-to-treat analyses.46 This type of analysis, however, may cause an
underestimation of the magnitude of the intervention effects in compliant
participants.47 The second matter, dropout of participants resulting in missing data, is
regarded a more significant issue that can cause bias regarding intervention effects.
While dropout during the trial described in this thesis was lower than estimated
(Chapter 5), the percentage in dropout differed somewhat between both groups.
Table 3 presents an overview of the cumulative dropout during the trial and reasons
for dropout in absolute numbers and percentages. The results show that the difference
in dropout between both groups mainly occurred between baseline assessment and
direct follow-up, and that health problems and trial demands were more frequently
reported reasons for dropout in the intervention group. Although a placebo intervention
was inappropriate for the research objectives of the current trial, in other trials a placebo
intervention for the control group might lead to similar selection processes in
participants,14 optimising comparison of groups. A systematic review in population-
based longitudinal studies in older people showed that dropout is frequently related
to increased age and cognitive status.48 In the current trial, dropouts were more frail
at baseline. In order to prevent bias due to selective dropout we included a number
of relevant covariates in the mixed-effects regression models, e.g. age, cognitive status
and perceived general health. In addition to several advantages, for instance allowing  
serial correlation and differences in time between follow-up assessments, the surplus
value of applying mixed-effects regression models is the use of all available data. This
implies that imputation techniques or deleting participants with incomplete data,
which may be less efficient and may threaten validity, are avoided. Despite the relative
novelty of this technique, the advantage and validity of applying mixed-effects
regression techniques is noted.49 In addition, outcomes of mixed-effects models with
missing data are considered comparable to outcomes of analyses with completed
data.50 Overall, several efforts were undertaken to optimise compliance to the
intervention, completion of data collection and analyses of available data, but like in
other large trials,48 selection bias and missing data could not be completely prevented.
Implications for practice and future research
Implications for practice
The commonness and potential consequences of fear of falling and associated
avoidance of activity in older people, in addition to the knowledge that these concerns
about falling are not easily managed, warrants implementation of an effective
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prevention strategy in health care. In general, prevention strategies regarding the
management of these concerns about falling are limited and in The Netherlands such
a strategy was lacking. As a result the Dutch cognitive behavioural intervention
described in this thesis, which facilitates community-living older people to properly
manage their fear of falling and avoidance of activities due to this fear, is a valuable
addition to current health care services in The Netherlands.
There are various aspects that facilitate or hamper implementation of interventions
into regular care.51 First, with regard to effectiveness or relative advantage, the
intervention reduced fear of falling and associated avoidance of activity, and showed
favourable effects on a variety of other outcomes in community-living older people.
Previous evidence regarding multifactorial interventions, in which cognitive behavioural
techniques or action planning are applied in group sessions,1 2 strengthens the
effectiveness of this type of intervention. The intervention can also be considered
efficient due to the restricted number of sessions and time span. Compared to the
aforementioned international exercise and tai chi interventions, which ranged from an
8-week tai chi intervention with daily sessions6 to exercising at least five times a week
for 1 year,17 39 the cognitive behavioural intervention is considerably less demanding.
Likely this is also reflected in costs associated with the different types of interventions.
Next, with regard to utility and complexity, the intervention showed to be feasible, as
judged by participants and facilitators, and functioned largely as expected, as shown
by the contribution of mediators to the association between the intervention and fear
of falling and daily activity. Lastly, with regard to compatibility and involvement, the
intervention was developed in close collaboration with home care organisations in view
of future implementation by these organisations. This implies that the intervention fits
well into their methods of providing health care, and participants and facilitators are
at hand. However, successful implementation of the intervention in the near future may
be hampered by national changes in health care financing on the one hand, and health
care professionals’ unawareness of concerns about falling in older people and the
availability of an intervention to manage these concerns on the other.
Organisations interested in implementing the cognitive behavioural intervention
might benefit from experiences in the trial regarding enrolment of participants in the
intervention. Although initially interested in participating in the trial, 26% of the
participants who were invited to participate in the intervention withdrew before the
start of the intervention. Health problems, considering the intervention inappropriate
for their needs and other activities were the main reasons that kept people from taking
up the intervention. This suggests that the applied method to enrol participants in the
intervention, i.e. by written information and screening questions, was not fully
successful in selecting the most appropriate population and motivating people to
attend the intervention. In practice, a two-stage personalised strategy might improve
uptake of the intervention by eligible older people. In the first stage potential
participants may apply for the intervention either by means of self-referral or by means
of referral by a health care professional, for instance a nurse providing home care, a
general practitioner or a geriatrician.45 In the second stage a personal intake strategy
is applied to check whether eligibility criteria are met, to provide information about the
intervention, to motivate potential participants and to provide support with regard to
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finding solutions for factors that may hamper participation.
In addition to a personalised recruitment strategy, future providers of the intervention
might also benefit from some implications for further improvement of the intervention
that emerged from the trial. Both participants and facilitators underscored the
importance of simplifying handouts and sheets to fully meet the capacities and skills of
the participants. This might also increase adherence to homework and physical
exercises, as facilitators indicated that adherence by the participants could be improved.
Extra encouragement and assistance by the facilitator during sessions or via telephone
after the sessions might also lead to an increase in adherence. These actions may
facilitate increased confidence and improved skills in conducting the homework and
physical exercises by the participants. In addition to these relatively limited changes to
the intervention, some extensive changes might contribute to larger and long-term
intervention effects. These changes may include increased duration of the intervention
period and increased attention for control beliefs, self-efficacy beliefs, outcome
expectancies and daily activity in the intervention protocol. Whether incorporation of
extensive adaptations into the current intervention will lead to prolonged and larger
effects without loss of feasibility, is uncertain. Therefore, an evaluation to establish
whether such intervention is more efficient and effective than the current intervention
is warranted. Given the benefits of the current cognitive behavioural intervention and
the lack of an intervention to manage concerns about falls in community-living older
people in The Netherlands, implementation of the current intervention after
incorporating the limited refinements seems justified.
Implications for future research
Research on concerns about falling in older people has substantially increased in the past
decade. Nevertheless, some issues can still be considered challenges for future studies.
First, little is known about the initial development of fear of falling and associated
avoidance of activity and their development over time, for instance with regard to
severity. It seems plausible that factors associated with the process of aging, such as
physical frailty, contribute to the initiation of these concerns about falling. Nevertheless,
fear of falling and avoidance of activity may also precede factors like physical frailty.
Assessing fear of falling and associated avoidance of activity in longitudinal studies on
aging might shed light on these issues. Second, as aforementioned, over time different
concepts have been applied to describe and assess psychological outcomes of falling.10
Yet, these concepts might not comprise one and the same psychological aspect of
falling,10 11 40 but may relate to a single underlying concept.52 Clarity with regard to these
concepts is valuable, for instance to select the most appropriate outcome in a trial and
to select appropriate mediators in an intervention to affect this outcome. Consequently,
these issues warrant further study. Third, to facilitate comparison of outcomes in future
trials, consensus should be obtained regarding a set of fall-related outcome measures,53
which are applicable in various countries and show good psychometric properties. Lastly,
evidence with respect to the cost-effectiveness of interventions on fear of falling is still
lacking, although such information will shortly be available for the Dutch cognitive
behavioural intervention. Future trials should also assess cost-effectiveness to facilitate
comparison between interventions. 
161
General discussion
Several implications for future research emerged explicitly from the evaluation of the
Dutch cognitive behavioural intervention. To begin with, future research should provide
insight into the effectiveness of the intervention within different subgroups, for instance
with regard to age, gender, educational level, cognitive status, perceived general health
and previous falls. These analyses may shed a light on who is most likely to benefit from
participation in the intervention. Recruitment strategies may then aim at including these
participants. Accordingly, these analyses also indicate for whom the intervention requires
adaptation to meet their needs or for whom a different intervention might be more
appropriate. Tennstedt and colleagues performed such analyses and showed, among
other findings, that people with greater concerns about falling were more likely to benefit
from the American cognitive behavioural intervention.54 In second place, to obtain long-
term intervention effects on fear of falling, daily activity and falls in older people with
concerns about falling a reinforced cognitive behavioural intervention might be more
appropriate. The current intervention might be reinforced by improved adherence and
increased attention for psychosocial mediators and change in daily activity throughout
the intervention. Extensive adaptations, however, warrant a thorough evaluation of the
intervention before implementation into practice. In addition, implementation of the
Dutch cognitive behavioural intervention into regular health care settings might benefit
from implementation research. This research should provide insight into factors facilitating
or hampering the process of implementation and might re-evaluate the feasibility of the
intervention including the minor refinements. Next, considerable dropout and limited
adherence of participants implies that further study of associations between factors
assessed at baseline and these negative aspects is valuable. Knowledge about predictors
of dropout and non-adherence might contribute to the development of appropriate and
efficient recruitment strategies and methods to enhance adherence to the intervention.
Lastly, for a substantial group of the target population health problems were the main
reasons for dropout before and during the current intervention. Taking the targeted
population into consideration, i.e. people aged 70 years or older and suffering from fear
of falling and associated avoidance of activity, participating in a community-based
intervention might not be appropriate for all, not even if transportation to the intervention
is provided. For that reason, a tailor-made, home-based intervention to manage concerns
about falls, which specifically meets the needs of frail older people who are homebound
or consider a group intervention too burdensome, might be a valuable alternative to the
community-based group intervention.
General conclusions
Fear of falling and avoidance of activity due to this fear are common concerns about
falls in older community-living people in The Netherlands. Internationally, several
interventions showed to reduce fear of falling. In The Netherlands, however, a
prevention strategy to help older people manage their fear of falling and associated
avoidance behaviour was lacking. A thorough process of adaptation of an American
cognitive behavioural intervention, which showed promising results regarding the
management of concerns about falls, led to a Dutch version of this intervention.
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Evaluation of this cognitive behavioural intervention aimed at reducing fear of falling
and associated avoidance of activity showed encouraging results in community-living
older people in The Netherlands. Participants and facilitators considered the intervention
feasible and the intervention fitted well in regular care. A large number of participants,
i.e. 84%, who started the 8-week intervention, completed the intervention. Dropout
before the intervention and lack of adherence to the intervention are, however,
important concerns that require improvement. A recruitment strategy in which
participants are referred to the intervention by health care professionals and receive a
personal intake is considered helpful in tackling dropout. To obtain improvements in
adherence additional measures, such as extra encouragement and assistance by
facilitators or health care professionals, might be suitable.
The cognitive behavioural intervention showed positive and lasting effects on fear
of falling and avoidance of activity. A variety of other outcomes, such as daily activity,
anxiety, depression and recurrent falls, were also positively affected by the intervention.
In addition, the intervention showed to affect control beliefs, self-efficacy, outcome
expectations and social interactions. As hypothesised, these latter psychosocial factors
mediated the association between the intervention and fear of falling and daily activity.
Overall, after minor refinements, implementation of the cognitive behavioural
intervention in Dutch health care seems justified and valuable to help community-living
older people manage their concerns about falls. 
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Summary
Aging societies will increasingly be challenged by health concerns prevalent in older
populations. Fear of falling and associated avoidance of activity are regarded as health
concerns. In general, about 50% of the community-living older people report fear of
falling and about 40% report avoidance of activities due to this fear. These prevalence
rates and the adverse consequences associated with fear of falling and avoidance
behaviour, like decreased physical, psychological and social functioning, justify
prevention strategies aimed at managing these concerns about falling. Internationally,
little attention has been paid to the management of fear of falling and associated
avoidance of activity in older people. In addition, at the start of the studies presented
in this thesis little was known about fear of falling and avoidance of activity due to this
fear of falling in Dutch older people and an intervention to manage these concerns
about falling was lacking for the Dutch setting.
An American cognitive behavioural group intervention, called ‘A Matter of Balance’,
seemed promising for implementation in The Netherlands as this intervention: a) was
specifically directed at community-living older people with fear of falling and associated
avoidance of activity; b) included well-founded cognitive behavioural strategies; and c)
showed favourable effects on falls efficacy and activity in a randomised controlled trial
in the United States. In short, this intervention of eight group sessions aims to increase
self-efficacy beliefs regarding falls and the sense of control over falling. Several strategies
are applied to achieve these aims, including restructuring misconceptions to promote
a view of fall risk and fear of falling as controllable, setting realistic goals for increasing
activity, changing unsafe behaviour and the environment to reduce fall risk, and
promoting physical exercise to increase strength and balance. Success of an intervention
in the United States is, however, no guarantee for its success in other countries.
Therefore, an evaluation of this intervention adapted for the Dutch setting was
desirable.
As described in Chapter 1, the main objective of this thesis was to evaluate a Dutch
version of this cognitive behavioural intervention in community-living older people in
The Netherlands. Yet, due to limited insight into fear of falling and associated avoidance
of activity in this population and interventions suitable for reducing fear of falling in
general, two objectives were added. Hence, the three objectives of this thesis are:
1. to study the prevalence and correlates of fear of falling and associated 
avoidance of activity in community-living older people in The Netherlands;
2. to obtain insight into the international literature on interventions that reduce 
fear of falling in community-living older people;
3. to evaluate a cognitive behavioural intervention aimed at reducing fear of falling
and associated avoidance of activity in community-living older people in The
Netherlands.
Chapter 2 describes the results of a cross-sectional study on the prevalence and
correlates of fear of falling and associated avoidance of activity in community-living
older people in The Netherlands (objective 1). A random selection of 7,431 people
aged 70 years or over living independently in two communities, Maastricht or Heerlen,
received a short questionnaire. Data from 4,031 responders to the questionnaire
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underscored the commonness of concerns about falling in community-living older
people as about 54% reported fear of falling and nearly 38% reported avoidance of
activity due to fear of falling. Fear of falling and avoidance of activity due to this fear
were independently associated with higher age, female gender, poorer perceived
general health, and one or more falls in the past 6 months. Particularly people suffering
from poor perceived general health or multiple falls in the past 6 months were more
likely to experience fear of falling and associated avoidance of activity.
In Chapter 3 the findings of a systematic review performed to obtain insight into
interventions that reduce fear of falling in community-living older people are presented
(objective 2). An extensive, international search for relevant trials comprising database
searches, expert consultations and searching reference lists, yielded 19 randomised
controlled trials in which fear of falling was assessed. Only three interventions were
explicitly aimed at reducing fear of falling. Reporting on methodological and process
aspects was limited for items such as blinding of outcome assessor, concealment of
treatment allocation, performance of the intervention according to protocol and
feasibility of the intervention. Twelve trials were of higher methodological quality and
in 11 of these trials, a statistically significant reduction in fear of falling was observed
in the intervention group compared with the control group. The effective interventions
included home-based fall-related multifactorial interventions, community-based tai chi
interventions, home-based exercise interventions and a hip protector intervention.
Chapter 4 provides insight into the development process of a Dutch version of the
American cognitive behavioural intervention aimed at reducing fear of falling and
associated avoidance of activity in community-living older people. Several predefined
actions, aimed at enhancing implementation of the intervention in the Dutch setting,
while preventing unnecessary deviations from the original intervention, guided the
process of adapting the American intervention. These actions comprised defining the
target population, translating the original intervention manual literally, consulting
Dutch experts and a developer of the original intervention, selecting qualified facilitators
and conducting a pilot study of the adapted manual. The main adaptations included
scheduling more time for some activities, changing session frequency from twice a
week to once a week, adding a booster session after 6 months and adding more
transparencies for visualisation of session contents.
Chapter 5 describes the design of the parallel-group randomised controlled trial,
which was performed to evaluate the Dutch cognitive behavioural intervention
(objective 3). In this trial community-living people 70 years of age or older received a
short screening questionnaire and those reporting at least some fear of falling and
associated avoidance of activity, and meeting other eligibility criteria were invited to
participate. Directly after baseline assessment, participants were randomly allocated to
the control (n = 260) or intervention (n = 280) group. Participants of the intervention
group were invited to attend 8 weekly group sessions of 2 hours and a booster session
at 6 months after the eighth session. All sessions were held in local community centres.
Facilitators of the intervention were community nurses specialised in geriatric care and
employed with two local homecare organisations. Participants allocated to the control
group received no intervention. Data were collected in view of performing a process
evaluation and effect evaluation of the intervention. The main outcomes of the process
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evaluation comprised performance of the intervention according to protocol,
attendance and adherence of participants, and participants’ and facilitators’ opinion of
the intervention. The main outcomes with respect to the effect evaluation were fear of
falling, fall-related self-efficacy, perceived control over falling, associated avoidance of
activity and daily activity. All data were gathered by means of self-administered
questionnaires, telephone interviews, fall calendars and registration forms.
Chapter 6 presents the outcomes of the process evaluation, which was aimed at
gaining insight into the feasibility of the intervention in the Dutch setting. Data were
collected from 168 older people who participated in the intervention and six facilitators.
According to the facilitators the majority of the sessions were performed according to
protocol and no major deviations from the protocol were required. Of all participants
allocated to the intervention group (n = 280), 42% attended less than five out of eight
intervention sessions. Dropout before the start of the intervention and during the first
sessions was considerable, 26 and 12% of the 280 participants respectively. Yet, 84%
of the participants who started the intervention completed it. The most common
reasons for dropout were health problems. Participants reported their adherence to
homework and physical exercises as good. Facilitators, however, rated the participants’
adherence to these assignments less favourable. Directly after the intervention,
participants and facilitators evaluated the overall intervention very positively and
participants reported intervention benefits, like safe behaviour, and increased
confidence and physical activity. The majority of the participants still reported substantial
intervention benefits after 6 and 12 months. Recommendations from participants and
facilitators indicated that simplifying the homework and adding extra sessions might
improve the intervention.
Chapter 7 reports on the effectiveness of the cognitive behavioural intervention in
community-living older people in The Netherlands. Directly after the intervention data
were collected from 239 control and 232 intervention participants, at 6 months from
214 control and 208 intervention participants, and at 12 months from 209 control and
196 intervention participants. The main reasons for dropout during the trial were
health problems. Data analysed according the intention-to-treat principle showed
favourable intervention effects regarding the primary outcomes. These included fear of
falling, avoidance of activity, fall-related self-efficacy and daily activity directly after the
intervention; for the latter outcomes and perceived control over falling at 6 months;
and for fear of falling and perceived control over falling at 12 months after the
intervention. Favourable effects at one or more of the follow-up assessments were also
shown for a variety of other outcomes, such as restrictions in activities of daily life,
anxiety, depression, perceived consequences of falling and recurrent falls. Generally,
effect sizes were small to medium (range .04 to .41). The per-protocol analyses, in
which participants who attended at least five sessions were compared with the control
group, showed additional favourable effects for the intervention group.
In Chapter 8 the mediating effects of psychosocial factors on trajectories of fear of
falling and daily activity in the Dutch cognitive behavioural intervention are presented.
In this study control beliefs, self-efficacy beliefs, outcome expectations and social
interactions were regarded as potential mediators. Longitudinal data of these
psychosocial factors and the outcomes, i.e. fear of falling and daily activity, were
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applied in the mediation analyses. The outcomes showed that generally the cognitive
behavioural intervention improved control beliefs, self-efficacy beliefs, outcomes
expectations and social interactions, and that these variables mediated the association
between the intervention and fear of falling or daily activity in community-living older
people. In general, the separate contribution of each mediator to the association
between the cognitive behavioural intervention and fear of falling or daily activity was
modest (range 3 to 54%). The set of all mediators, however, explained these associations
to a substantial extent (range 41 to 76%).
In Chapter 9 the main findings of this thesis are described, and strengths and
limitations regarding the performed studies are discussed. In addition, implications for
practice and future research were provided. On the whole, the cognitive behavioural
intervention aimed at reducing fear of falling and associated avoidance of activity
showed encouraging results in community-living older people in The Netherlands.
Participants and facilitators considered the intervention feasible and the intervention
fitted well in regular care. In addition, the cognitive behavioural intervention showed
positive and lasting effects on fear of falling and avoidance of activity due to this fear.
Overall, after minor refinements, implementation of the cognitive behavioural
intervention in Dutch health care seems justified and valuable to help community-living
older people manage their concerns about falls.
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Samenvatting
Samenlevingen met een vergrijzende populatie zullen in toenemende mate te maken
krijgen met gezondheidsgerelateerde problemen bij ouderen. Angst om te vallen
(valangst) en het vermijden van dagelijkse activiteiten als gevolg van deze angst is een
voorbeeld van een dergelijk probleem. Resultaten van internationale studies laten zien
dat valangst en gerelateerd vermijdingsgedrag veel voorkomen bij ouderen. Ongeveer
de helft van de zelfstandig wonende ouderen rapporteert in meer of mindere mate bang
te zijn om te vallen. Het vermijden van dagelijkse activiteiten als gevolg van angst om te
vallen wordt door ongeveer 40% van de zelfstandig wonende ouderen gerapporteerd.
Tevens laat internationaal onderzoek zien dat valangst en gerelateerd vermijdingsgedrag
kan leiden tot een verminderd fysiek, mentaal en sociaal functioneren en tot vervroegde
opname in een verpleeghuis. De hoge prevalentie en de potentiële impact van angst om
te vallen en gerelateerd vermijdingsgedrag onderstrepen het belang van het nemen van
effectieve maatregelen gericht op het omgaan met valangst en vermijdingsgedrag. In
de internationale literatuur wordt echter weinig aandacht besteed aan de ontwikkeling
en evaluatie van dergelijke interventies. Ook in Nederland was tot voor kort weinig
bekend over angst om te vallen en gerelateerd vermijdingsgedrag bij ouderen en een
behandelmethode was niet beschikbaar.
De cognitief gedragsmatige groepsinterventie ‘A Matter of Balance’, ontwikkeld en
geëvalueerd in de Verenigde Staten, is één van de weinige interventies die zich specifiek
richt op angst om te vallen en gerelateerd vermijdingsgedrag. Deze interventie liet
positieve effecten zien op valgerelateerde eigen-effectiviteit, een maat voor valangst, en
mobiliteit in een gerandomiseerde studie. Om deze reden lijkt implementatie van deze
veelbelovende interventie in de Nederlandse situatie gerechtvaardigd. Samengevat
bestaat de interventie uit acht groepsbijeenkomsten die gericht zijn op het verbeteren
van de valgerelateerde eigen-effectiviteit en de ervaren controle over vallen. Er wordt
gebruik gemaakt van verschillende methoden zoals het herstructureren van
belemmerende gedachten over valrisico en angst om te vallen, het opstellen van
realistische doelen gericht op het ondernemen van activiteiten, het veranderen van
onveilig gedrag en het creëren van een veilige leefomgeving. Tevens worden lichamelijke
oefeningen gedaan om de spierkracht en het balansvermogen te verbeteren. Het succes
van de interventie in de Verenigde Staten biedt echter geen garantie dat deze interventie
ook succesvol is in Nederland. Om deze reden werd een evaluatie van de Nederlandse
versie van ‘A Matter of Balance’ wenselijk geacht voordat tot implementatie in het
Nederlandse zorgaanbod kan worden overgegaan.
Het primaire doel van dit proefschrift is de evaluatie van een Nederlandse versie van
de Amerikaanse cognitief gedragsmatige interventie bij zelfstandig wonende ouderen
in Nederland (hoofdstuk 1). Hieraan zijn twee doelen toegevoegd vanwege de beperkte
kennis over angst om te vallen en gerelateerd vermijdingsgedrag bij zelfstandig wonende
ouderen in Nederland en vanwege het beperkte inzicht in interventies die angst om te
vallen verminderen in de internationale literatuur. De drie doelstellingen van dit
proefschrift zijn:
1. het onderzoeken van de prevalentie en voorspellers van angst om te vallen en
gerelateerd vermijdingsgedrag bij zelfstandig wonende ouderen in Nederland;
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2. het verkrijgen van inzicht in interventies die angst om te vallen bij zelfstandig 
wonende ouderen verminderen zoals beschreven in de internationale literatuur;
3. het evalueren van een cognitief gedragsmatige interventie gericht op het
verminderen van angst om te vallen en gerelateerd vermijdingsgedrag bij zelfstandig
wonende ouderen in Nederland.
Hoofdstuk 2 beschrijft de resultaten van een cross-sectionele studie naar de
prevalentie en voorspellers van angst om te vallen en gerelateerd vermijdingsgedrag in
zelfstandig wonende ouderen in Nederland (doelstelling 1). Een willekeurige selectie van
7.431 zelfstandig wonende mensen van 70 jaar of ouder uit de gemeenten Maastricht
en Heerlen ontving een korte vragenlijst. Uit de gegevens van de 4.301 teruggestuurde
vragenlijsten bleek dat angst om te vallen veel voorkomt bij zelfstandig wonende
ouderen. Ongeveer 54% rapporteerde angst om te vallen en bijna 38% rapporteerde
het vermijden van dagelijkse activiteiten door angst om te vallen. Valangst en het
vermijden van activiteiten vertoonde een onafhankelijke samenhang met een hogere
leeftijd, het vrouwelijke geslacht, een slecht ervaren gezondheid en één of meer
valincidenten in de afgelopen zes maanden. Vooral ouderen die vonden dat ze een
slechte gezondheid hadden of ouderen die één of meer keer ten val kwamen in een
voorafgaande periode van zes maanden hadden een grotere kans om angst om te vallen
en gerelateerd vermijdingsgedrag te rapporteren.
In hoofdstuk 3 zijn de resultaten beschreven van een systematische ‘review’ die is
uitgevoerd om meer inzicht te krijgen in interventies die angst om te vallen in zelfstandig
wonende ouderen verminderen (doelstelling 2). Hiervoor werd een uitgebreid,
internationaal literatuuronderzoek uitgevoerd naar relevante interventiestudies. Dit
onderzoek bestond uit het doorzoeken van diverse literatuurbestanden, het consulteren
van deskundigen op het gebied van valpreventie en het doorzoeken van referenties in
literatuurlijsten. Uiteindelijk leverde dit 19 experimentele interventiestudies op. Slechts
drie interventies richtten zich specifiek op het verminderen van angst om te vallen. In
alle 19 studies werd relatief weinig gerapporteerd over zaken als het blinderen van de
dataverzamelaars, het uitvoeren van een aselecte toewijzing van deelnemers aan
groepen, het uitvoeren van de interventie volgens het protocol en de praktische
uitvoerbaarheid van de interventie. Twaalf interventiestudies bleken van betere
methodologische kwaliteit. In 11 van deze studies werd een vermindering van angst om
te vallen waargenomen in de interventie groep ten opzichte van de controle groep. De
effectieve interventies waren bewegingsinterventies, valgerelateerde multifactoriële
interventies, tai chi interventies en een interventie met heupbeschermers. 
Hoofdstuk 4 beschrijft de wijze waarop de Nederlandse versie van de Amerikaanse
cognitief gedragsmatige interventie is ontwikkeld. Dit ontwikkelingsproces bestond uit de
volgende, vastgestelde stappen: het definiëren van de doelgroep, het vertalen van het
cursusprotocol, het consulteren van deskundigen, het selecteren van gekwalificeerde
cursusleiders en het uittesten van het Nederlandse cursusprotocol bij een kleine groep
ouderen (n = 11). De belangrijkste veranderingen ten opzichte van de Amerikaanse
interventie zijn: het inplannen van extra tijd voor een aantal activiteiten, het aanpassen van
de frequentie van de cursusbijeenkomsten van twee keer per week naar één keer per week,
het toevoegen van een herhalingsbijeenkomst 6 maanden na afloop van de interventie en
het toevoegen van overhead sheets voor visuele weergave van de cursusinhoud.
176
Chapter 10
Hoofdstuk 5 beschrijft de onderzoeksopzet van de gerandomiseerde experimentele
studie naar de effecten van de Nederlandse interventie (doelstelling 3). Zelfstandig
wonende mensen van 70 jaar of ouder, die valangst en gerelateerd vermijdingsgedrag
rapporteerden in een korte vragenlijst, werden uitgenodigd deel te nemen aan het
onderzoek. Direct na de voormeting werden de deelnemers aselect toegewezen aan de
controle groep (n = 260) of interventie groep (n = 280). De mensen in de interventie
groep werden uitgenodigd deel te nemen aan de cursus ‘Beter in Balans’. Deze cursus
bestond uit 8 wekelijkse groepsbijeenkomsten van 2 uur en één herhalingsbijeenkomst
6 maanden na afloop van de achtste bijeenkomst. Alle bijeenkomsten werden in een
plaatselijk wijkgebouw of zorgcentrum georganiseerd. De cursus werd geleid door
wijkverpleegkundigen met een specialisatie in de ouderenzorg en werkzaam bij een
thuiszorgorganisatie. De deelnemers die waren toegewezen aan de controle groep
ontvingen geen interventie. Tijdens de studie is zowel een procesevaluatie als een
effectevaluatie uitgevoerd. Metingen vonden voor beide groepen plaats op vier
momenten: voor de start van de interventie, direct na afloop van de interventie en
vervolgens 6 en 12 maanden na afloop van de interventie. Alle gegevens zijn verzameld
met vragenlijsten, telefonische interviews, valkalenders en registratieformulieren.
Hoofdstuk 6 beschrijft de resultaten van de procesevaluatie waarin werd nagegaan in
hoeverre de interventie praktisch uitvoerbaar is in de Nederlandse situatie. Hiervoor zijn
bij 168 deelnemers uit de interventie groep en bij zes cursusleiders gegevens verzameld.
De belangrijkste uitkomstmaten van de procesevaluatie waren de mate waarin de
interventie volgens protocol werd uitgevoerd, de mate van aanwezigheid van de
deelnemers bij de bijeenkomsten, de mate waarin de deelnemers de huiswerkopdrachten
uitvoerden en de mate van tevredenheid van de deelnemers en wijkverpleegkundigen
over de interventie. Volgens de cursusleiders is de meerderheid van alle bijeenkomsten
uitgevoerd volgens het cursusprotocol en is er niet substantieel van het protocol
afgeweken. Van alle deelnemers uit de interventie groep (n = 280) is 42% minder dan
vijf van de acht bijeenkomsten aanwezig geweest. Voor de start van de interventie en
tijdens de eerste bijeenkomsten viel een aanzienlijk deel van de deelnemers uit,
respectievelijk 26 en 12%. Het hebben van een gezondheidsprobleem was een veel
genoemde reden om niet aan de cursus te beginnen of met de cursus te stoppen. Van
de deelnemers die wel startten, maakte 84% de interventie af. De deelnemers vonden
dat ze, in het algemeen, de huiswerkopdrachten en lichamelijke oefeningen in de
thuissituatie goed uitvoerden. De cursusleiders waren minder positief over de uitvoering
van deze onderdelen van de cursus door de deelnemers. Direct na afloop werd de cursus
positief beoordeeld door zowel de deelnemers als de cursusleiders. Deelnemers gaven
aan baat te hebben gehad bij de cursus. Men gaf bijvoorbeeld aan dat men zich veiliger
was gaan gedragen, meer zelfvertrouwen had gekregen en lichamelijk actiever was
geworden. Na 6 en 12 maanden gaf de meerderheid van de deelnemers aan nog steeds
aanzienlijk baat te ondervinden van deelname aan de cursus. Als aanbevelingen voor het
verbeteren van de cursus noemden de deelnemers en cursusleiders het vereenvoudigen
van de huiswerkopdrachten en het toevoegen van extra bijeenkomsten.
Hoofdstuk 7 beschrijft de resultaten van de effectevaluatie van de cognitief
gedragsmatige interventie bij zelfstandig wonende ouderen in Nederland. De belangrijkste
uitkomstmaten van de effectevaluatie waren angst om te vallen, ervaren controle over
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vallen, het vermijden van activiteiten als gevolg van angst om te vallen en dagelijkse
activiteiten. De gegevens werden verzameld op drie momenten: direct na afloop van de
interventie, na 6 maanden en na 12 maanden. Aan deze drie metingen deden
respectievelijk 239, 214 en 209 deelnemers uit de controle groep en 232, 208 en 196
deelnemers uit de interventie groep mee. Vooral het hebben van gezondheidsproblemen
was een belangrijke reden om te stoppen met het onderzoek. De verzamelde gegevens
zijn volgens het ‘intention-to-treat’ principe geanalyseerd; dit betekent dat alle deelnemers
van wie gegevens beschikbaar waren zijn meegenomen in de analyses, ongeacht hun
deelname aan de cursus. De mensen in de interventie groep bleken beter te scoren op
de primaire uitkomsten dan de mensen in de controle groep. Direct na afloop rapporteerde
men minder angst om te vallen, minder vermijdingsgedrag als gevolg van deze angst en
voerde men meer activiteiten uit. Zes maanden later was dit nog steeds het geval en
ervoer men daarnaast ook meer controle over vallen. Na 12 maanden was men nog
steeds minder bang om te vallen en ervoer men meer controle over vallen. Naast deze
effecten waren er ook positieve effecten zichtbaar op één of meerdere meetmomenten
voor verschillende andere uitkomstmaten, zoals ervaren beperkingen bij activiteiten van
het dagelijkse leven, gevoelens van angst, symptomen van depressie, ervaren gevolgen
van vallen en herhaalde valincidenten. De effecten waren klein tot middelmatig. In
aanvulling op de ‘intention-to-treat’ analyses zijn ‘per-protocol’ analyses uitgevoerd,
waarin deelnemers die vijf of meer cursusbijeenkomsten hadden bijgewoond, werden
vergeleken met deelnemers uit de controle groep. Bij deze analyses werden meer en
sterkere effecten van de cursus aangetoond.
In hoofdstuk 8 zijn de mediërende effecten van psychosociale factoren op het beloop
van angst om te vallen en dagelijkse activiteiten als gevolg van de interventie beschreven.
In dit onderzoek zijn ervaren controle, ervaren eigen-effectiviteit, valgerelateerde
uitkomstverwachtingen en sociale interacties beschouwd als mogelijke mediatoren. Hierbij
is gebruik gemaakt van de longitudinaal verzamelde gegevens uit de experimentele studie.
Over het algemeen zorgde de interventie voor positieve effecten ten aanzien van de
ervaren controle, de ervaren eigen-effectiviteit, de valgerelateerde uitkomstverwachtingen
en de sociale interacties. Deze factoren bleken ook inderdaad mediatoren te zijn in de
relatie tussen de cognitief gedragsmatige interventie en angst om te vallen of dagelijkse
activiteiten bij zelfstandig wonende ouderen. De afzonderlijke bijdrage van elke mediërende
factor op valangst of dagelijkse activiteiten varieerde tussen 3 en 54%. Wanneer alle
mediatoren werden meegenomen in de analyses bleken zij aanzienlijk bij te dragen aan
de relatie tussen de interventie en angst om te vallen of dagelijkse activiteiten. De afname
in valangst en toename in dagelijkse activiteiten bij deelnemers aan de interventie werd
voor 41 tot 76% verklaard door de psychosociale factoren.
In hoofdstuk 9 zijn de belangrijkste bevindingen van dit proefschrift beschreven en
komen de sterke en zwakke punten van de uitgevoerde studies aan bod. Op basis van
de resultaten van de studies worden aanbevelingen gedaan voor de praktijk en
toekomstig onderzoek. Samengevat liet de cognitief gedragsmatige positieve, langdurige
resultaten zien ten aanzien van valangst, gerelateerd vermijdingsgedrag, dagelijkse
activiteiten en een aantal secundaire uitkomstmaten, waaronder herhaalde valincidenten,
bij zelfstandig wonende ouderen in Nederland. Deelnemers en cursusleiders vonden de
interventie goed uitvoerbaar en de interventie bleek goed inpasbaar in het bestaande
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zorgstelsel. Afsluitend kan gezegd worden dat, na enkele kleine aanpassingen van het
protocol, implementatie van de cognitief gedragsmatige groepsinterventie in de
Nederlandse gezondheidszorg gerechtvaardigd en waardevol lijkt. 
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